
. 5 Records Ctr. 

EP\iiilllil 
205276 

ATTACHMENT 10 

Superfund Record of Decision: Jadco-Hughes, NC 
(EPA/ROD/R04-90/064) 

September 1990 



1 &EPA 

United States 
Environmental Protection 
Agency 

Superfund 

OlfJC& of 
Emergency and 
Remedial Response 

Record of Decision: 

Jadco-Hughes, NC 

PB91-921565 

EP AIRODJR04-90t064 
September 1990 



ATTENTION 

PORTIONS OF THIS REPOR-T ARE NOT 
LEGIBLE. DUE TO THE IMPORTANCE OF THE 
MATERIAL IT IS MADE AVAILABLE TO THE 
PUBLIC. HOWEVER, IT IS THE BEST 
REPRODUCTION AVAILABLE. 

DOCUMENT IS COMPLETE AS PAGINATED BY 
THE SOURCE. 



IG272101 . 
REPORT DOCUMENT A T10N I'· MI'ORT NO. 

1. 
~.........,._ .... 

PAGE EPA/ROD/R04-90/064 
4.'11111 ......... ......... ~~.-

SUPERFUND RECORD OF DECISION 09/27/90 
Jadco-Hughes, NC 

L 
First Remedial Action - Final 

7. -...oo - L ............. ar...--""-Na. 

L ,.,.....() ..... .. -.......... 10. ""toct'T--- Uoilt .... 

II. C...C:CC)•~G)-

(Q 

IGl 

12. .......... 01 ... I --- ll.~ ................ c.-
u.s. Environmental Protection Agency 800/000 
401 M Street, s.w. 
Washinqton, D.C. 20460 14. 

15.. .,,1 ., ....... 

, .. .._...~--) 
The 6-acre Jadco-Hughes site is a former solvent reclamation and waste storage facility 
in North Be~ont, Gaston County, North Carolina. The surrounding area, along with 
portions of the site, contains woodlands interspersed with industrial and residential 
developments. Two unnamed tributaries that flow through the site ultimately empty into 
the Catawba River, which is the predominant public drinking water supply source for the 
area. Ground water is not used as drinking water onsite, but offsite residents who do 
1ot yet have municipal water connections utilize this ground water for their drinking 
water source. From 1969 to 1975, the plant was operated to reclaim used waste paint 
and ink-type solve/rts. In addition, the plant area was used to store drummed wastes, 
including waste chemicals and sludges from area industries. In 1975, the State ordered 
the cleanup of two in-ground solvent pits and the consolidation and covering of 
contaminated surface soil in an onsite landfill in the southwest portion of the site. 
In 1983, all remaining storage tanks, a mobile tanker, and drums were removed from the 
site. In addition, responsible parties are currently leading the remediation of 
PCB-contaminated soil in a southeastern area of the site, also known as the "swale" 
area. This Record of Decision (ROD) addresses the remediation of remaining 

(See Attached Page) 
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Abstract (Continued) 

contaminated soil and the contaminated ground water and surface water. The primary 
contaminants of concern affecting the soil, ground water, and surface water are VOCs 
including benzene, PCE, TCE, toluene and xylenes; other organics including PCBs and 
phenols; and metals including arsenic, chromium, and lead. 

The selected remedial action for this site includes soil venting followed by vacuum 
extraction and carbon adsorption to remove VOCs and other organics; flushing the 
treated soil, then collecting and treating the residual water in a ground water 
treatment system; collecting ground water with a subsurface drain system; pumping 
ground water from highly contaminated areas followed by pretreatment using aeration 
and carbon adsorption to reduce VOC concentrations and subsequent offsite discharge 
to a publicly owned treatment works (POTW); conducting a treatability study to ensure 
compliance with POTW pretreatment standards; replacing an onsite surface water 
culvert; monitoring ground water and surface water; sampling soil and sediment; and 
implementing institutional controls, including land and ground water use 
restrictions. A contingency remedy has also been prepared for this site in the event 
that a POTW will not accept the discharge from the site within a reasonable time 
frame. The contingency remedy includes ground water pumping and treatment using 
ultraviolet oxidation followed by discharge to an onsite tributary. The estimated 
present worth cost for this remedial action is $4,830,900, which includes an 
estimated present worth O&M cost of $2,665,600 for 30 years. No costs were provided 
for the contingency remedy. 

PERFORMANCE STANPARPS OR GOALS: The goal of this remedial action is to restore 
~round water to its beneficial use as a potential drinking water source. Both soil 
and ground water cleanup goals were developed to remediate and protect the ground 
water. Chemical-specific cleanup goals for soil include PCBs 10.0 mg/kg (TSCA), 
arsenic 48.0 mglkg (background), chromium 140.0 mq/kg (background), and 
lead 1.3 rng/kg. Treatment goals for ground water include benzene 1 ug/1 (State), PCE 
0.7 ug/1 (State), phenols 4,200 ug/l (RfD), TCE 2.8 ug/1 (State), toluene 1,000 ug/1 
(State), xylenes 400 ug/l <State), arsenic 50 ug/1 (State), chromium 50 ug/1 (State), 
and lead 15 ug/1 (Recommended Cleanup Goal for Superfund sites) . 
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Site .... lpd Location 

Jadco-Buqhe. Site 
Nor~h Be~n~, Gas~~~ Cou~~y, North Caro~ina 

Statement of Basis and Purpose 

~h~s dec:..sio~ doc~e~~ represe~ts the aelected remedial act~o~ for 
t.he .:ac:::o-H~;:-.es S:.~e, :.o:::a~ed. :..::'\ Nor-:h Belmc~':, Nortl:". Ca:::-c:.:..r.a, 
developed ir. a::::::crda~ce •:..th the Comprehensive Environcental 
Reaponse, Cornye~sa-::..on, a~d Li~ility Act of 1980 (CER~), as 
ame~ded by ~he s~per~~r.d Amer.dmer.ta ar.d Reauthorization Ac~ of 1986 
(SARA) 4~ ~.s.c. se:::~~or. 9E:: e-:. seq., and to the •xten~ 
pract.ic~le, the Nat:..onal Oi: and Hazardous SuPatancea Pollution 
Cor.t.:..nge:::::::- P:!.a:: (NCF), 40 CFR Pa.~ 3C:. 

~his de::::.s~c:: :..s based upo:: t.~e co~~ents of the A~~inistrat~ve Record 
for the ~adco-H~g~es si~e. 

':'he State o! c! Ncrt.!: Ca.rc::.na concJ..::::-s on the selected remedy. 

Assessmen~ of the Site 

Actual or threatened releases of hazardous substances from this site, 
i~ not addrease~ by ~p~eme::t.~ng the responae action selected in this 
Recore Of Decisio~ (RO~i, may prase~~ an imminent and subatan~~·~ 
er.da~germe~t to put~~= hea:t~, we:~are, or the environment. 

Description of tbe Selected Remedy 

T!'.i!: re.me:=:: ~s the ! :..na:. actior-. fo:- the site. It addresaes the 
groundwate: ccr.ta.mination, wh~ch cons-::..tutes the principal health 
t.~reat :-e~a.ini~; at t~e ei~e, as we~: as the remaining soil 
c=nta=.inat~o~, wh:..ch cont~nues to be a so~rce for qroundwater 
con-:arn~nat:..on. Groundwater remediation will be accomplished by 
p~p:..ng and trea-:inq contaminated qroundwater. Treated qroundwater 
w~:l be disch&rqed to a publicly-owned treatment work• (POTW). The 
discharge of contamination into surface water will be addressed by 
the diveraion of the flow of aurface water and replacement of &n 

onsite culvert. Soil treatment will be conducted in llitu with a aoil 
vacuum ext:.ction ayat.m followed by aoil flu•hing. 

The major ~nenta of the •elected remedy include: -
o Inatitutional Controls and/or Other Land Uae Restriction•; 
o Groundwater Monitoring 
o Greundwater Recovery via Extraction Wells and tile drain(s); 
o Groundwater Treatme~t via Aeration and Carbon Filtration to 

Pre-Trea.~ent Standards; 
o Di11charge of Treated !!fluent to the Belmont POTW; 
o Trea<:ability Studies to Ensure Compliance with POTW 

Pre-treatment Standards; 

) 
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o Backup Diacharge P:a~; 
o So~l Vapor Zx~rac~~on fo:lowed by carbon adaorption of 

z~vad •apo=; 
o SOil Flushing by in~roduction uncontaminated water; 
o Replacement o! Onsi~e culve~; 
o Redirec~~on of apring water flow; 
o Qurterly monitoring of the site, to include groundwater, 

s~r!ace wa~er, aed~ents, and aoila; and 
o Review o! Groundwater Use Every F~ve Years. 

EPA has also aelecte~ a contingency a:ternative, in the event that 
the PO~ does no~ agree to accept the discharge. 

~he maJor components of the contingency remedy include: 

o :~s~itutiona: Co~~ro:~ and/or Other Land Use Restrictions; 
o Groundwater Monitoring 
o Groundwater Recovery via Ex~raction Wells and tile drain(s); 
c Groundwater ~rea~~er.t involving Pre-trea~ent for me~als 

followed by Ultrav~clet Ox~d•zation to Pre-Treatment 
S~andards; 

o Surface Water Discharge of Treated Effluent; 
c TreatLCility Studies to Ensure Compliance with surface Water 

Discharge Criteria; 
o Soil Vapor Extraction followed by carbon adaorption of 

removed vapor; 
o soil Flushing by introduction uncontaminated water; and 
o Rerlacemer.t of Onsite culvert; 
c Re~irection of spring water !low; 
o Qurterly mor.ito:~n; of the site, to include groundwater, 

aur!ace wate:, sed~er.te, and soils; ar.d 
o Rev~ew cf Groundwate: use Every Five Years. 

Statutory Determinations 

The selected and cor.~ingency remedies are protective of human health 
and the environment, comply with Federal and State requirements that 
are legally applicable or relevant and appropriate to the remedial 
act~on, and are coat-effective. These remediee utili&e permanent 
solution• and alternative treatment (or reeource recovery) 
technologies to the maximum extent practicable and eatiefy the 
statutory ~terence for remedies that employ treatment that reduces 
toxicity, ... ility, or volume as a principal element. Becauae these 
remedies will DOt reault in hazardoue substances r~ining on the 
site above '-alth-based levela, the five-year review will not apply 
to this action. 

C?/2.7/90 
Greer c. Tidwell, Reg~onal Adre~n~strator Date 

J 
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DBCISial' stnam.RI 

The Jadco-Hughes Site ia loca~ed on cason St. in an unincorporated 
area o! North Beloont, Gas~on County, North Carolina (Fi~~re l). 
Belmont ia :ocatec aco~t 15 miles west of Charlo~te, North Carolina. 

~he Jadco-Hug~es site is approx~ately aix acres in size. Disposal 
and storage practices were cond~cted throughout the •~x acrea. 
Fiqure 2 shows hiatorica: fea~ures of the aite. Residential housing 
is located immec~a~e:y no~h of the aite. 

~and uae of the immediately surrounding areaa is a mixture of 
res~dential and ~nduetr~a: developments. Much of the &:ea 
surround~ng the s~te rema~ne forested, though the area ie 
ex?er~enc~n; gro~~ and development along with the entire •Metrolina 
Area". According to the 198: cenaua, Gaaton County had a populat~on 
of l62,56E w~~ch represented a gro~h rate of 9.5\ since 1970. The 
number of housing unite increaaed by 28.2\ over the aame period. The 
1980 population for Belmont was 4,607; neither Catawba Height• nor 
North Belmont were listed aeparately. Approximately 30 f&milie• live 
within the ~eciata vicini~y north of the site. 

Groundwater and surface wa~er are both used for pot&ble water. 
P~b:ic erinking water aupp~ies are drawn predominantly from the 
Ca~a~ba Rive:. Groundwater is not used as a drinking water supply 
onsi~e but i• a water supply resource offsite for reaidents having 
operational we::s insta!lec prior to the prov~1ion of municipal water 
ccnr.e=tio::s. 

Two unn~ed tributaries flow throuqh and/or adjacent to the lite. 
'!rib·.Jtary A flows in an easterly d~rect~on along the north aite 
bouncarJ. Tributary B flows through a buried culvert in a northward 
direction. !he confluence of the two tributar~es continue flowinq in 
a northerly direction merging with Fitea Creek and ultimately flowing 
~nto the Catawba River. Figure 3 shows the aurface tributaries as 
well as current ai~e condictiona. 

A flowing aprinq is located just east of the site proper. This 
spring hi~ically flowed north anc west and merged into tributary B 
downstream et the mouth of the buried culvert. Drainage from this 
spring cu~ly !lows across the former operations area, and 
discharges into Tr~utary B. 

There are no deaignated North Carolina State Significant B&bitatl, 
nor hiatori-e-landmark sites directly or potentially aHected by the 
site. There are no endangered species or critical h&bitata within 
close proximity of the site. There are no identified coaatal or 
fresh-water wetlands within an area of influence of the lite. 
The geologic setting of the portion of Gaston County near the site is 
dominated a~ shallow depths by the crys~alline Rock Aquifer which is 
the principle aquifer in the Piedmor.~ physiographic province. Two 
distinct water-bearing zones exist benea~h the site, the bedrock 
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aquifer and the upper aaproli~e a~ifer. Oa~a genera~ed durin; the 
Remecial ID9eetiqation {RZ) cc~!irmed that there ~• no ccnfininq zone 
betw••n eba.-~ aqui!ere and tllerefore, theae two zonea are 
cons~dered hydra~lica~ly connected. Res~lts of the R! also indicated 
~nat the predom•nant d~rect~c~ o! groundwater flow is to ~r.e nort~. 

~~e Jadco-Huq~es site is located in North Belmont, Ncrth Carolina. 
T~e s~x-acre s~te is a !ormer s=lve~t rec!&mation and waste storage 
facility operated ~y C.A. E~ghes, Inc. from 1971 to 1975 and later 
~eaaec tc Jadco, Inc. ~ntil operation• were suspended and 
conse~Jer.tly terminated in 1975. Aerial phc~ography indicates that 
t~e !acility was act•ve as early as 1969. During ita operaticr., the 
•~te recla~~ec use= waste pa~nt and ink-type solvents. It also 
stored dr~e= materia: cons~st~ng cf many waate aubatancea including 
waste c~e~~cals anc cne~~cal waste sludges from area ~ncua~r~es. 

7he S~ate o! Ncrth Car~:i~a o~cered the a~te to be closed in 1975 
a!ter numero~e compla~nts ~y ne~ghborin; residents anc the 
doeumenta~~o~ c! fre~e~~ spi:~s d~:ing the years of operatior.. =~ 

ad~~t~o~, the State o~dere~ the fac~:i~y to be cleaned up and pursued 
proper management o! the clean~p under ex~sting State and Federa: 
laws. Reportedly, the cleanup included the excavation of two 
~n-ground p~t! into which so:venta were placed. Also, onsite 
cont~~~~atec aurface soil was consolidated and coverec in an onsite 
landfill located ~n the aou~hwest ~~adrant of the site. A'' 
rema~n4ng large storage tan~e, a mo~~le tanke~, and numerous res~dua~ 
dru.~.e were remove:. in : 9e.J. 

In 1983, the EPA initiated a Superfund site investigatio~. This 
invest~gat~on ana:yzec au:face water, sediment, soil, and groundwater 
aam~:es. The data co~lected were evaluated using the Hazard Ranking 
Syste= (F-RS). The res~lting KK~ sco~e was 42.00 and reflected the 
potential fer groundwater ar.d surface water contamination. As a 
result, the !PA finalized the a~te's placement on the Nationa: 
Prior~tiea Liat (NP~) in 1986. 

S~aequently, BPA negotiated with a number of the companiea, or 
potentially reapcna~le partie& (PRPa) that had conducted businesa 
w~th Jadco, Inc. and C.A. Buqhes, Inc. to perform the Remedial 
Investigat~ and reas~ility Study (PS}, or RI/PS. In September 
l986, an JANnnletrative Order on Conaent waa aqreed upon by EPA &nd 
the PRP Steitinq Committee. The AQQinistrative Order outlined the 
terms under vhich IPA would allow the PRP Steering Committ .. to 
conduct the RI/PS. 

The firat draft RI Report wae aub~i~ted to the Agency in December of 
1989. A final R! Report was approved by EPA in August of 1990. 

COmmunity Relations Activitiea 

The majori~y of public interest and participation occurred during the 
years of ac~ive operation and a~aequent cleanup. Citizens were the 
source of pressure that resulted in the State ordered cleanup 
completed in 1978. Once the main problema associated with the 
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operations on the site_, such as the termination of incineration 
operations, ~val of tho~sands of drums as well as numero~s large 
storage taaka, and the elim~na~~or. of spills and fish kills that were 
observed cr·the resident•, pub:4c involvement decreased. 
Essentially, their pr~ary objectives had b .. n met. 

During the investigations of 1983 and 1985, selected residents were 
ir.fo~ally interviewed when field personnel were sampling in the 
area. Some of the citizens allowed their wells to be tested to 
dete~i~e whether groundwater cont~~nation had =iqrated from the 
sJ.te. 

Fo~a: comm~r.ity re:ations were initiated by EPA after the RI/FS 
process began wit~ the development of a Community Relations Plan. 
Severa: s~te apee~fic fact sheets were distributed to the area in ar. 
effcrt to kee; ci~izens informed. 

~-o public meetings have been held near the site; the first meeting 
was helc to present the results of the RI in November of 1989. The 
seconc pu~lic meeting was held in July of 1990 to present the 
Propose: P:an and to initiate the formal comment period. The 
Adm~nietrative Record was made avail&ble at the Information 
Repository. ~~is Information Repository has been maintained for over 
a year at the Belmont Branch o~ the Gaston County Library System. 
Pu~lic Notice was published prior to the meeting and also announced 
the epec~!ic t~e frame of the Public Comment Period, which was July 
26, 1990 to Auqust 2,, l99C. 

Tee Responsiveness S~ary, which compiles al! comments receive~ 
du~ir.g this per~oc, in included as Appendix A. During the eourae of 
ir.veetigative and reme~ia: ac~ivities at the site, federal response 
to commu~ity needs and concerns has been perceived as sufficient. 
Critlciam has predominantly pertained to the lenqth of the Superfund 
process. 

Scope and Role o! R.e!JX!nH Action 

This ROD addressee the final response action for the Jadco-Bughes 
Site, which con•ists of extraction and treatment of contaminated 
groundwater, treatment of contaminated eoils onaite, elimination of 
surface water contamination by surface water diversion and culvert 
replacement. Additional institutional controls and aeeeas 
restrictioD'will be taken to complete the remediation at the site. 
Periodic ~torin9 will be conducted until all requirements aa 
preeented br ~s ROD are met. The reaponae actions are consistent 
with the Mational contin9ency Plan (40 CFR 300.68). 

Site Ch&racterietica 

Inform.tion available from State and Gaston County files as well as 
aerial photography were used to help characterize the site. Surface 
drainage in the area of the site flows to the north. Tributary B 
transects the Blte and intersects tributary A at the north end of the 
site. Figure 3 shows current site features. The stream continues 
north to Fites Creek, approximately O.S miles (1.3 kml away. Fites 
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Creek joins the Ca~awba R~ver approximately 1.5 miles (2.S k=) away. 

The site i• un~erlain Py approxirnate:y lOC feet of silty sands, sandy 
s~lta, o~ayw anc silts conta~~~ng var~~le amounts of unoonaol~dated 
gra~ite, diorite schist and g~~eas. The mai-. geologic un~t at the 
s~te is the Reaiduutt/Saprolite Unit. These units were formed by the 
in aitu chemical weathering of the qran~te/diorite bearock. The 
overlying Rea~du~ displayed a higher degree of weathar•nq and total 
lack of any veatiga: bedrock structure. The Saprolite contain• 
re~~ant granit~c/~~or~t~c structure such as relic quartz and feldspar 
veins. The Res~d~~./Sa?rolite un~t was described as red-brown to 
white-blac~ unconsolidated fine to medium grained sand and silt size 
particles. r:~v~a: deposits were encountered predominantly at the 
northern enc of tte s~te anc consisted of clays and silts, with 
lesser amounts of fine to medi~ grain sand. 
The reg•onal hydrogecloqy is characterized as the Piedmont 
phys~oqraphic prcv~nce. The Crystalline Rock A~~ifer is the 
pr~r.c~pa: aq~i!er in the Pie~ont phys~ographic province. The 
•~~:ic~a: aq~~~e~ ig charac~erized as the Saprolite Unit and is knowr. 
to be hydra~!!ca!!y cor.nec~ed w~~h ~he bedrock ~nit. 

The RI focused on the identified ai~e features, such as the landfill, 
operations area and r.~e=~u~ s~oraqe areas, as well aa determ~ning 
the si~e ~.pact on grour.dwa~er as well as surface water. The site 
characteris~~cs have been organ~zed by media within this decision 
document. 

The soils a~ the Jadco-Hughes site were characterized by the 
c~:~ection of s~ples fro~ ~oreholes, teet pita and gr&b samples, as 
we:: as acci~iona: screen~r.; cf ec~la with an HNu, which is used to 
de~ec~ the pre6ence cf organ~c vapors in air by photoionization. 

Fo~r areas of concern to the Agency were identified for investigation 
of soils. :hese areas were: 

o the landfill area located in the so~thweatern quadrant of 
t:he site; 

o the former operations area located in the southeastern 
quadrant of the site; 

o t~ former decant pita, deaiqnated the north and •outh pita; 

o the southeastern •awale• area; 

Figure 4 est~atea the locations of these areas. Soil samples were 
collected ·trom other areas of the site to ensure that additional 
areas of soil contamination were not present. 

So~l characterization will be presented by focusing on each area of 
concern. Due to the number o! individual contam~nanta found at the 
site, the R! focused on all constituents detected at or qreater than 
1 mg/kg, (or l part per million, ppm). This format will be 

incorporated into the ROD to help oelineate the site contamination. 

J 
I 
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Landfill ArM 

~he land!ill area origina~e~ during the 1978 c:eanup and reportedly 
co~~ains the consolidation of contaminated surface soils, excavated 
ecils from the decant pits, and we:l as other de~ris. Figure 4 shows 
the approxima~e boundaries of the landfill. The landfill was 
charac~er~zed ~y the coll•=~~on of sL~ples from nine locations. The 
cor.tam~na~icn found in the landfill area was predominantly organic 
co~pou~ds ~houq~ some e:eva~ed metal conce~trationa have been 
obae~vec. ~a=:e l presenta a summary of the landfill contaminants. 
F~~~re 5 preeen~s loca~ions of soil a&mplinq points. 

The R! dete~ined tha~ ph~halatea, phenolic compounds and 
tric~lorobenzene were moat frequently detected and although a greater 
n~er of ex~ractLble orqanic compounds were detected, the overall 
con:e~trat~o~ c! volati:e organic co~tamination was greater than t~at 
of t~e total extrac~Lble orqanie compounds in concentration. In 
additior. PCE ~~'S was detected •n the landfill and antimony, lead ~d 
be:yl:~~ were detecte: a~ concentrations &bove estimated back;round 
leve~s. 

Pormer Operations Area 

The !c~er operations area was used for diatallation and processinq 
of waste chemicala. Numerous spills were reported to have occurred 
in tr.•s area and conseq~ent!y in~o the tributary system. 

~he co:lec~ic~ o! eight soil samples were used in the fermer 
operations area to characteri~e the soil contamination. Several main 
cor.tam~nanta of concern were identified for t~e former operations 
area. These ~nclude 1,2-dichloroethane, trichloroethane, acetone, 
anc PCE :248. Since data waa not presented for all parameters of 
co~cern or. a:: eight eamplea collected in the former operations area, 
th~• Record o! Decision aaaumee that the contam~nation in thia 
area may not be not l~ited to those four constituents identified 
above. Table 2 provides the analytical data for soils in the former 
operations area. 

POf!!!le£ Dec apt Pit ArM! 

The decant ~ta were constructed and reportedly used in 1977 as a 
place to pear content• of drums to allow the liquids and aludqea to 
separate. ~· allowed the liquid phase of the wastes to be pumped 
into larqer capacity atorage vessels and ultimately removed. The uae 
of plastic as lining material was reported in the R!, but according 
to interviews with •tate officials and local residents, the pita were 
essentially uiUined. Several incidents are recorded in the State• s 
files of the decant pita being left full of liquids for extended 
periods of time. Seepage of cont~ination moat probably did occur. 

The size of the south decanting pit was reported to be approximately 
20 feet by 8 feet with an unknown depth. The size of the north 
decant pit waa approximately 6 feet by 12 feet alao with an unknown 
depth. Accordinq to the RI, personal interviews conducted with area 
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Compound 

VOCa(mg/kc;) 

ace-::::ne 
2-b~.:-:a:-:or:e 
1,:-~~=~:o~oe~~a~e 
:,2-d~c~lcrce~~a~e 
e~hy!.be::ze!'le 
me~~y:ene c~!oride 
4-me~.hy::-2-pentanone 
:,:,2,2-te~rac~:oroethane 
te~rach:oroe~he:-:e 
tc:~.:e:-.e 

:,:,:-~ric~:oroetha~e 
:,:,2-~ric~:croe~ha~e 
t.rict.loroe~.hene 
tota:. xy:.er:es 

BNAs(mg/kg) 

acenaphthene 
a:-.t!"l.racer:.e 
Der.zo ( o) an-:r-.rene 
benzo(a)pyre~e 

be::zol=)!:.~.:oran-:!"l.e:-:e 
ber:.z~!~,~.~)pery:.e:-:e 
.ber:.zork)f!o~.:rar:.~hene 
be:-:.zo~c acic:! 
.b~s(2-chlorethyl)e":her 
b~s(2-e~!"l.y!hexyl)p!"l.thalate 
b~o:ty:.ber.zylp!"l.~~a:.ate 
2-c~:orop.her:.c: 
c!-.ryser:e 
:,2-d~c!"l.lorobenzene 
di-n-butylphtha!ate 
d~-n-octylphtha:a~e 
f:uorant.hene 
fluo::::-ene 
indeno(1,2,J-cd)pyrene 
2-me~hylnaphthalene 
2-methylpbenol 
4-methyl~l 
naphthal._ 
phenanth6. 
phenol ~-
pyrene 
1,2,4-trichlorobenzene 

'!AB:.E 1 

F.o.tJ. (1> 

9/:9 
3/:9 
:./:9 
4/!9 
6/:9 
7/!9 
3/19 
:/19 
8/!9 
7/:; 
:/:9 
l/!S 
2/:9 
e/:9 

2/1.3 
:./:J 
1/:J 
:/:J 

1/13 
:;::: 
5/:.: 
2/!3 
:.:./:3 
5/l3 
5/:J 
2/:3 
4/!3 
9/!3 
2/13 
2/!J 
2/13 
1/13 
5/12 
5/13 
5/13 
5/!3 
1/!3 
5/!3 
2/13 
7/13 

Concent::::-a~i.c::-. 
Min .:.mum MAX :..mW':l 

O.CC27 
9.3 

65 
::..o 

19.00::: 
0.0095 

:2 
62: 

C.Cl4 
o.cca 

3.5 
320 

0.98 
1 

3.1 
3.6 
2.7 
1.4 
2.2 

35 
1.7 
26C 
6.2 

9S 
3,4C: 

2.::. 
6.4 
6.: 
5.4 

0.69 
2.0 
2.9 
9.1 
2.5 
6.3 
3.4 

24 
5.6 

86 

POOR C: 
ORlGH~L 1 



':AS:.::: 1 ( cor:t. l 

S~Y 0! ~!:LC~: CO~~O~~~S !N SO:L-~F:~ AREA 
:~co-~:G~~S R:/FS 

Coneer:o;::-a-::.:.or.s 

Pe!":i:ides/PC~s(mg/k~\ 

Ar::::::.=:::.2~S 

a:·..!!r.;.:-:.·..:..""r. 
a:-:-::: .. :nc:-:y 
arse:-. .:..:: 
ba:.:..:..:::-
be::-j-: .. :..:.·= 
ca:=:.-.:..·..;:." 
ca:.:::.:..:..:::-
c~ro::-:;..:.;.:7' 

a2.~~.:..:-:·..:: 

ar.~:....~.~~-:: 

arse:..:..::: 
bar.:.:.:.::-. 
be:y:.:.:.wr. 
cadr.;.wr. 
ca:.c:...~:-:--

c~.:-o::-. .:.u..-:-. 
:::a.ba:..-; 
c~-=~e= 

i=-::.:-. 
:.ea=. 
rr.agne E:. ·.:.:-. 

ma=:;anese 
me:::::.::::: 
nJ..cke:.. 
pco;ass;.•.:.::-. 
5:...lve::-
so=..:..-..::.-
tha:.:..;.wr. 
vanac;.·.:.:: 
z:..r.c 
To":. a!. Cya.ni.de 

Not.es: 

(:) FOO - Frequea.y of Deteetion. 

F.O.D. {1) 

9/9 
3/9 
21~ 
9/9 
4/S 
c /g 
9/9 
9/9 
; iS 
::;; 
2 ,.., 

' . 
9/9 
4/9 
6/9 
9/9 
9/9 
9/9 
9/c:;. 
9/9 
U2 
9/'? 
9/9 
6/~ 
9/9 
6/= 
2/9 
4/9 
2/9 
g/g 
9/S 
3/7 

35.C 

1.6 27.6 
l't'D 0.0475 

0.03::. c.c.;.-; 
0.027 0.266 

r-.'D c.o::::: 
~ c.oc~ 

:.2 :c . .o 
0.006 o.:s 

:.6 27.6 
r-.""J 0.0~7: 

0.031 0.047 
0.027 c. 266 

ND O.OC2 
N:l 0.004 

1.2 16.4 
0.0~6 c.::.s 

C.Cl c.c~ 
C.C35 1 .. :;: 

17.0 63.7 
0.005 o.5c:;.6 

: . .: e.; 
o.:: 0.99 

N:J o.ooc:;: 
0.0056 0.06 

ND c.se5 
N:) o.oo:::s 
!Q 0.757 
N':) c.ooo:..:. 

0.037 0.29 
0.0234 0.:75 

ND 0.0089 

- The &bo9e data aaaeaament was based on aamplea collected from the 
following locations: BE {MW-3), BH-7, BH-8,BH9,BH-l0, BH-ll,TP-2,TP-3. 

- VOCe • volatile orqnaie compounds. 

- BNAs • base/neutral and acid ex~rac~able compounds 

I 
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st;M}I.Jo..RY OF DE'!'EC::::l COMPOUNDS 
:~ sc:~-FORME~ OPRA~!ONS AREA 

:AJCO-HUGr~S R:/FS 

Consen~~ations in Soilrm;/kol 
F.O.!:: Mi~i.::::..:1 Max~..t!r~ 

ace~o:1e 

2-l:::u~a:'lone 
:,2-c:..c~:oroe~~ane 
:,2-c:..c~::roe~he~e 
me~~y:e~e c~:c~:..te 

4-me~hy:-2-pen~anone 
~o:'.!e::e 
~::..c:-::.c~oe-:=:ene 

v.:.t~y: c:::c=;..:!e 

bis(2-c~:o:~e-:~y:)e~he~ 
b:..a(2-e~tylhexy:)phthalate 
di-n-bu~ylph~halate 

No~es: 

F.O.t - Frequency of Detec~ior.. 
~~ - No~ Detected. 

5/:S 
2/:S 
5/:S 
4/:.5 
4/.:.5 
4/:S 
4/15 
4/:S 
1/15 

1/9 
5/9 
3/9 

1/4 

tc 
tc 
!\":) 

tc 
N:) 

~~ 

tc 
~-= 
N':l 

ND 
ND 
ND 

. "' ... _ 
C.58 
30 
C.l6 
C.44 
0.19 
0.2 
19 
0.0055 

0.23 
0.21 
0.29 

1.2 

The above data assessment was based or. samples collected from the 
following locations: 
BH(MW-5)~ BH-17, BB-18, BH-19, BH-20, BH-21, TP-7. 

Analyt~ results for full list o! TCL compounds and detected 
l~i.ts ~· provide~ in Appendix M. 
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residents au;qeated that the no~h pit may have been much larger and 
deeper than reported. Also, local residents indicated that both the 
no~h and .aut~ decant pits were at least lS feet deep since a 
bu~ldozer ~ obaarve~ to be completely hidden while inside the 
p~ts. The u .. of the p~ts was discontinued following a atate 
inspection in !977. ~heR! also reports that the pits were pumped 
out, limed and backfilled. 

s~ples were collected fro~ seven locations in each decant pit area 
tc c~aracterize the soils. :&::e 3 and Figure 6 provide the 
locations a~: t~~:ated data c! the p~t areas. Baaed on the findings 
c! the R:, t~e decQ~t pits nc longer constit~te a source of 
;roundwater cor.t~~nat~cn. Soils from the decant p~ts will not be 
further remediated. 

Southeastern •Swale• Area 

~he res~lts of Phaae : of the R:, indicated the aoutheastern area o! 
the aite, also knowr. aa the "swale" area, required further 
investigat~on to delineate the extent of PCB contamination of surface 
sci:s. Th~s focused po~ion of the R! is presented in the Surface 
Sec~~er.t Aaaeeament of the R!. :r.is ROt consider& this area of 
concern under the acils charac~eri%a~ior. of the site. 

Concentra~iona of PCB were obaerved up to 1500 mq/kg, (or ppm). Aa a 
resu~t, the PRPa suggested ar. interim removal aoil program and 
e~~ered into an Adr..inistrative Order on Consent with the EPA to 
cond~ct ~he re~cva:. The !ina~ In~erir.. Soil Removal Program is 
attached as Append~x B. ~he Soil Removal Program establishes the 
clean~p goal for PCBe a~ :o mg/kg. This cleanup goal was derived 
f~o~ the USEPA PCE Cleanup Sfill P=l~cy and wil! be conducted in 
ac:ordance to TSCA. 

Surface Water and Sediments 

As described earlier, the aite has a tributary system that flows 
adJacent to and/or through the site. There ia alao a flowing spring 
fr~ the property juat east of the aite boundary. The confluence of 
these thr .. water systems flows northward until it mer;•• with Pitea 
creek and ultimately discharges into the Catwba River. 

Historical recorda provide information concerning unauthori&ed 
diacharqea ~ waate m&teriala occurring at regular intervals during 
facility ~ationa. At least two fish killa were conaidered to be 
eaueed by .&rface water violations from the aite during active 
operations. 
surface water and sediment samples were collected in an effort to 
establish background conditions as well as to characteri&e the nature 
and extent of contamination from the aite. surface water aampling 
resulted in the identification of surface water contamination, 
predominantly of organic compounds. Table 4 lists these 
cor.~aminante. Figure 6 ahowe the locations of all aurface water and 
aed~ent sampling locations. The nature of the eontamina· ~on 
indicates that the impa~ to surface water may be from groundwater 
discharge via the damaged culvert or from au:face water runoff 
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SUMMARY 01' ~E'!'EC'!"ED COKPO'ClQS 
IN SOI~-0!~~ PI':' ~~AS 

JADCO-WJGH!S RI/FS 

Co~aen~rationa in 
Compound F.o.:: Ml.nl.!%1\.1.1!! 

ace-: one 
2-!;):..~ar.c:'\e 
ch:oro!:lenze:: 
cr . .:.o:-cfor::-. 
1,2-d~ctloroethar.e 
e~hy::.be:uen 
2-hexa~cne 
me~~y:..ene chlc:-ide 
4-::le::~y:.-2-pe::::ar:or:e 
:,:.~.2-tetrac~::..c:oe-:hane 
te~:ac~:oroe~~e~e 

-::ol\Jen~ 

1,1,2-tri:::hloroe~~a::e 
t:i:::hlcroe::he!'le 
to::c..:. xy:e::es 

~ 

bix(2-ethylhexyly)ph':hanlate 
butylbenzy:p~tna:a::e 
2-ch:.orot:ne::c:. 
di-n-bu::y:.p~::na:ate 

Not.e&: 

F.o.o. - !'requency of Detection. 

16/28 
4/23 
:/:4 
.3/:4 
3/:4 
3/:, 
1ns 
5/28 
4/28 
S/:4 
5/:4 
3/:4 
3/:4 
4/:4 
3/:4 

7/14 
:/7 
2/:5 
8 /• c: I--

N:i 
tc 
~':I 

ND 
ND 
ND 
ND 
ND 
N:l 
N:l 
N:l 
N: 
N:l 
lO 
h":: 

Soil rm;/k;' 
Max~w:: 

1.8 
6.6 

c.c~:s 
0.053 

C.S3 
1.3 

0.036 
C.O~J 

35 
0.38 

5.3 
2.9 

C.C23 
0.46 
9.: 

l.l 
0.1:: 
0.77 
0. 74 

NO - The above data ••••••ment waa based on aamplea collected from the 
followinq loc&tiona: BB-22, BF.-23, BH-24, BH-25, BH-26, TP-9, 

'!P-ll. ~ 

Analytica~•ulta for full list o! TCL compounds and detected 
lim.o.ta a.re .. ~i.ded i.n in Appendix M. 

) 
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TI\III.R 4 

~IIIII' 1\Cg ti/\TF.R :11\m>J,P, RP.~II! .T~; 

l>F.T~:I ''1'1-:ll 0: »-1POIIN11S 
,J/IIWO lllll:l~to::; Rl/~·:; 

llpnl rP;IIn "' n i 1 P 
nanqP nf 

Ct\1,1\l'ltl t",\t i {JflA 

Onwnnl .-<'""' nf C•>nf luPnce 

Compound 

VOCe 

acetone 
carbon tetrachloride 
chlorobenzena 
chloroform 
1,1-dichloroethane 
1,2-dichloroethane 
1,2-dichloroethene (total) 
4-methyll-2-pentanone 
t et r· ach 1 oroel hene 
toluene 
trlchlorethene 
1,1,1-trichloroethane 

Notes: 

ROD - Fre~ency of Detection 
J - an estimated qualntity 
NO - nOT DETECTED 

FOil ( >Hj/1.) 

4/4 2.4-ll./ 
0/4 NO 
0/4 Nil 
0/4 ND 
0/4 Nll 
0/4 Nil 
0/4 Nl> 
0/4 NO 
1/4 0. )').J 

1/4 ) • J.J 
0/4 NO 
0/4 NO 

ConnPnl rflf i nnH 

f'OI) (uq/1.) 

6/6 2.2-12 
7/6 ).4-IJ 
2/6 1.4J-7.1.J 
3/6 1 '•- ") J 
1/6 {). ;:>'l.l 
1/6 7.0-140 
J/f. 2.0-14 
2/6 O.<JII.J-I.'lJ 
'}/6 0. 2 1.1-2. J 
1/& l.]IJ-6.12 
.1/f, 1.7-10 
lit. 0. 11\.1 

I-' Oil 

l/1 
l/1 
0/1 
J /I 
0/l 
1/1 
I/ 1 
Oil 
1 I 1 
I I I 
I I I 
Oil 

Conr.•·11t r·nt i nna 
(oq/1.) 

1 .. 1 
0.60 
NO 
.1. I 
ND 
1.5 
0.•13 
NO 
0.6'l.lL 
1.4 
0.4<} 
Nil 

Analytical results for full llAt of TC"L compouncle i\mi dPtection I imilfl are providP<i in 1\ppendix M. 
Avera<Je concentratione are asf~d on dPIPrted valuefl only. 

I 



Compound 

BNII.B 

bis(2-chloroethyl)ether 
bls(2-ethylbhxyl)phthalate 
butyhenzyphthalate 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
Diethylphthalate 
di-n-l>utylphthalate 
4-methylphenol 
1,2,4-Lrlchlorobenzene 

Noteo: 

FOD -Frequency of Detection 
J - an estimat.ed quantity 
NO-Not detected 

roo 

0/4 
4/4 
114 
0/4 
0/4 
014 
4/4 
1/4 
014 

TI\IU.K 4 Ct!ont.) 

SJmP'I\l:'K t~I\TRR Sl\r:rt.~ RRSm.Ts 

nRTJ(<:TKD nlt~l'Omms 

JIIN"f) 11m:m-:s 111 /P'S 

llpstrf'am of Site 1\djacc>nl In SilP. 
RanqA ftvf't'rlP JlanqC ftV<>I-il•J" 

(ug/l) (uq/1.) fOJ) (uq/L) (u<"J/1.) 

NO NO 216 I . 7.17. l.J J • '1.1 

4.4-100 :10 (,16 J. 1- (,() 70 
NJ>-1. O.J 1 . (},J 0/6 NO Nil 

Nil NO 116 NO- 1 . r,J I . '>.1 

NO Nil :>If. 2 .. 1-2."/.1 2. ,.,,, 

rm NO l/6 Nil- 1 • r,,J ) • '>J 

J.'i-8.7 1>.4 4.1-fl.l '>.0 I I I 

ND-l.f>J 1 • (>. J 016 NO NO 

ND Nil 

OownetrPam 

<>I ('<>nfluAncu 

Jl,lfltJe ll.veraqe 

FOO I '"J/1.) (ug/1.) 

0/1 NO NO 
1 I I 94 94 
011 NO NO 
0/l Nl> Nil 

00/1 NO Nil 

0/1 Nil Nil 

7. 1 7. I 

Oil ND ND 

1\nal 'leal results for full list of TCL ce>mpoun<le <h•teclion limits are providPd in Al'l'l!lldix 11. 



Comp<>tlnd 

PeRtlcdeo/PCPo 

beta-RHC 
dellh-RIIC 
qamma-BIIC(lindanej 
dieldrin 

Notes: 

FOr> -Fre11uency of Detection 
,1 - an ent imat ed 'l"ant it y 

NO-Nnt delect.ed 

POD 

1/4 
0/4 
1.4 
0.4 

Tl\IIUt 4 .mt..) 

~lffii'I\CR \ll\Tim fil\1:1'1.11: RRSUI.TS 

lm1'1<cTRn ('OI~romms 

.11\IH ·o 111H:tms n 1 /Fr. 

tlpHt_ rt',,m n f Sit P 1\dj.tt't'l\t l n :~it" 

HanqP 1\VI'I olf' ll.lll<JP 1\vo•r,Hif' 

(uq/1) (llq/L) Fill) (llq/1.) (llq/1.) 

N0-0. IJI,C o. 41.c 0/6 NO NO 

Nl> Nli 1/6 NO-O.Ol'•C 0. ()', I C 

N0-0.4JC 0.41C 0/6 Nil rm 
NO ND 1/6 Nll-0. O'>'lC 0. (l','lC 

Oo'vlnRt. r·c11m 

1 > f C1 >II f J UI'IIC, 

Hi11HJ<' 1\.ver•Of 
Fnll (llq/1.) (ug/L) 

0/3 NO NO 
0/ l NO Nil 
0/1 Nil NO 
0/1 NO NO 

lln<tlytical reAulta for full ll.ot of TCL comp<>uncln clt>t••ction ll.mito <He p~<wid•··1 in 1\l'r•·n-lix M. 
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currently flowing acroas the ~ormer operations area. The 
contam~tion ~etecte~ in ~~e aurtace wa~er ia aim~:ar to the 
contaminat~ found in the grou~dwa~er, but a~ much lower 
concentra~ioaa. An addi~~ona: source could be the aur~ace f!ow froa. 
the spr~ng accroaa the former operat~ons area. 

The concentrations of the site contL~inante that were detected in the 
se:ime~tat~or. of ~he tr~butary system were very low. E:imination o~ 
the pote~tia: sources cf the cont~i~ation entering into the surface 
water syste~ is inclu~e: i~ the site remedy. Therefore, aedimen~ i~ 

the tributary sys~e~s are not :ein; considered for fu~her 
remed~a~~c~. Mc~~tcrin~ of the surface water as well as the 
sedime=-:ts ~o·i.:.l ens~=• tha~ no add: . .':ional aourcea exis~ and that 'the 
current problemE are eradicated. 

Groundwater 

The site g:-oundwater wae characteri:ed by •~plinq an~ analyaia of ~: 
mor.ito:-in; wells whic~ were 4netal~ed during the RI. F~gure 7 
prov~des the mcnitor~ng we:: locations. Five residential wella were 
also sampled. 

Vc!at~le organic co~pounds, voca, ir. groundwater are of principle 
concern at the ~adco-P.ughes •~te. Table 5 identifies the twenty five 
voce identified in the groun~water. Twelve of theae compounca exceed 
drinkir.g wa~er criteria. ~hese are (in decreasing order of maxim~~ 
conce~trat~on) ae !c~~ows: 

o ace<;or.e 
0 t:h.~C::'0~0~-

0 vinyl chloride 
~ 2-butanone (also kr.own as methy!ethylketone) 
o carbor. tetrachlori:e 
o 1,2-cichloroethene 
o me~~y~ene chloride 
o 4-met~y~-2-pentanor.e (also known aa methyl-iaobutyl ketone} 
o 1,2-dichloroethane 
o ber.:ene 
o l,l-cichloroethene 
o trichloroethene 

voc cont~ion ia most prominent in the former operation• area at 
well HW6S ~ tbe former aouth decant pit area at well• MW2n and 
PWl. Gr~ter contamination by vocs ia alao evident at the 
following monitoring wells: MW3S, MW7S, MWSS, and MWSD. VOCa 
preaent at theae w.lla are qenera!!y an order of magnitude low.r than 
contaminati~ found in former source areas. These areas of 
contamination may be attributed to unrecorded, iaolated relea••• over 
the aite. 

The results analysia for extractable organic compounda, alae known as 
base-neutral-acid compounds (BNAa), identified fourteen BNA 
compounds. Table 6 identifies these compounds. Three of these 
contaminant.• exceeded drinking water standards: 

J 
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Table 5 

GROtJHDtlATER - VOC SAMPLE RESULTS 
JADCo-BUGHBS RI/FS 

vocs 

acetone 
benzene 
2-bu~anone 
carbon disulfide 
charbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
1.1-dichloroethane 
1,2-dichloroethane 
1,1-dichloroethene 
1,2-dichloroethene 
1,2-dichloropropane 
ethylbenzene 
2-hexanone 
methylene chlorode 
4-methyl-2-pentanone 
1,1,2,2-tetrachloroethane 
tetrachloroethene 
toluene 
1,1,1-trichloroethane 
1,1,2-trichloroethane 
trichloroethene 
vinyl chloride 
total xylenes 

F.O.D. 

8/17 
ll/17 
2/17 
6/30 
6/17 
6/17 
2/17 

14/17 
8/17 

13/17 
6/17 

12/17 
2/17 
3/17 
2/17 

12/li 
2/17 
1/17 
6/17 

10/17 
4/1i 
3/17 
9/17 
9/17 
8/17 

(l} P.O.O. ~Frequency of Detection 
{2) ND - Not Detected 

Range 
(ug.L) 

ND-140, 563 
ND-1,285 
ND-64,000 
ND-1. 25 
ND-26,118 
ND-340 
ND-15 
ND-103,589 
ND-110 
ND-5,531 
ND-839 
ND-15 I 000 
ND-0.34 
ND-1,268 
ND-1,800 
HD-10,981 
ND-10,277 
ND-0.26 
ND-13 
ND-98,808 
ND-672 
ND-2.8 
ND-580 
ND-68,000 
ND-5,402 

(3) Drinking Water Criteria and references are provided in 
Table l.l. 

Analtyical resluts for full list of TCL compounds and detected 
l~its are provided in Appendix M. 



~able 6 

BHA 

benzoic acid 
bis(2-chlorethyl)ether 
bis(2-chloroisopropyl)ether 
bis(2-ethylhexyl)phthalate 
1,2-cichloroebenzene 
1,3-dichlorobenzene 
1,4-dichlorobenzene 
di-n-butyphthalate 
di-n-octylphthalate 
2-aethylphenol 
4-aethylphenol 
naphthalene 
phenol 
1,2,4-trichlorbenzene 

Rotesa 

( 1 ) I' • o. D • - l'requency of Detection 
( 2) JID - Hat· Detected 

I'.O.D. 

2/17 
10/17 
1/17 
9/17 
7/17 
7/17 
9/17 
6/17 
4/35 
1/17 
1/17 
1/17 

3/17 
8/17 

(3) Table 1.1. (inclucling groundwater) 

ltanqe 
(ug.L) 

JID-4,100 
IID-29,000 
lfD-11 
lfD-270 
IID-89 
Jm-89 
lm-590 
IID-680 
IID-3 .1 
IID-26 
JID-74 
IID-8.1 
JID-1700 
lm-3000 

Analtyical resluts for full liat of !CL ca.pounda and detected 
limits are provided.in Appendix K. 
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o b1•<2-chloroethyl)ether 
o 1,2,4-trichlorobenzene 
o 1,4-dic~lorobenzene 

=~ mus~ be ncted ~ha~ drinking water criteria are not ea~~:iahed for 
many of the BNAa. 

~he presence o~ BNA compounds followa t~e pattern of prominent VOCe. 
~he BNA compounds of grea~ea~ cor.cer.~ra~ion are found at =onitoring 
wells :oca~e: in ~~e !or=er operations area and the former ao~~h 
decan-: p;.~. 

The presence of inorganic, or =etal concentrations are often detected 
in groundwater aam~lea since metals are naturally occ~rring elements 
w~-:~ir. the atrue~~re of an a~i!er. Twenty-one metals were dete~ed 
ir. qrouncwa-:er •~plea and are shown in Table 7. Comp&r4aor. to 
ba:Kqr:~nc eon:er.tratior.s, ae well as fre~~ency of detection were 
uti:izec in the selection of cor.t~~nanta of concern. The 
ccn:er.tra~iona o! e:ever. meta:s exceeded drinking water criteria: 

0 alumin~ 

0 ant .:.mor.y 
0 arae:1ic:: 
0 berylliwr. 
0 eadmi~. 

0 ehro~r.;.ur. 

0 iron 

= lead 
0 manc;aneee 
0 nie:.te: 
0 vanad.-.ur. 

Groundwater within the ahallow aaprolite ia believed to diacharge to 
the tributaries of Fitea Creek w~ile the deeper groundwater ie 
be:ieved to m ... grate in a northerly Qirectior.. Groundwa~er migration 
is es~imated to move a~ a ra~e o! approxima~ely 8 to l4 per year. 

SUI!!I!:!.rY of Site ltieka 

The following diacuasion provides an overview of the ~aaeline public 
health and eDYironmental risk evaluation for the Jae -Huqhea site. 
It ia baae«aa the •superfund Risk Aaaesament for the ~adco-Bughea 
Site, No~~~nt, North C&rolinaw. The baaeline evaluation helps 
determine tf a remedial action ia neeeaaary at the site. It is 
desiqned to represent an evaluation of the •no-action alternative•, 
in that it identifies the risk preaent if no remedial action ia 
taken. The. baae1.ine aaaeeament also provi.dea the framework for 
developing the preliminary remediation goal• for the Jadco-Bughea 
site. Pield obaervationa and analytical data aa presented in the R! 
report repreaent expoaure poin~ concentration• for the riak 
evaluation. Riak from the future ingestion of the groundwater is the 
most aignificant riak poaed by the site. Potential impact of 
contaminated groundwater on surface water is also of concern at the 
Jadco-Bughea aite. 



!'able 1 

Qn-Site Groundwater 

aluminum 
antimony 
araenic 
bariw:. 
beryllium 
c:adlt.ium 
c:alciur:. 
chromium VI 
cobalt. 
copper 
iron 
lead 
maqnesi\m 
111.a.nganese 
nickel 
potassium 
eilver 
sodium 
t.helliwn 
vanadium 
zir•= 

Notes& 

(1) 1'.0.0. - Prequency of Detection 
(2) ND - Npt Detected 

1'.0.0. 

16/16 
7/16 
S/25 

16/16 
2/16 
3/16 

16/16 
22/25 
13/16 
13/16 
16/16 
18/45 
16/16 
16/16 
14/16 

4/16 
3/24 

16/16 
1/16 

13/16 
24/24 

(3) Criteria and references provided on Table 1.1. 
{including background) 

llanqe 
(ug.L) 

ND-130 
ND-0.39 
ND-0.09 
ND-0.56 
HD-0.001 
MD-0.008 
35-470 
ND-0.76 
ND-0.1 
MD-0.4 
4.2-200 
ND-0.76 
16-170 
0.24-56 
ND-0.58 
HD-11 
HD-0.011 
9.6-36 
ND-0.001 
ND-0.38 
0.004-7.8 

Analtyical resluts for full list of TCL compounds and detected 
limits are provided in Appendix M. 

J 

1 
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The risk aasea~r.t for t~ia decision document is divided into the 
following ccmpooenta: 

o !xpo•ure ••••••men~ 

Contaminant Identificatioo 

~~e obje~ive of cont~ina~: identification is to screen the 
~r.for.r.ation t~a~ ia avail~~e or. hazardous •~~stances or wastes 
prese~~ at the aite a~~ tc ide~tify contaminants of concern on which 
to fc:~s the risk aeaea•mer.t process. Contaminants of concern are 
ae:ecte: ~aeed on magr.~t~de and frequency of occurrer.:e, their 
tcxi:c:ogica: prope~iee, ar.d/cr because they are presently in or 
poten~~a::y may move intc critica: exposure pathways (e.g., drinking 
water •~pp:y). 

~he media of concern at the aite are surficial soils and sediments 
ad=aoen~ to the south decant pit and former operations area; 
au~aurface soils in the north L~d south decant pita, former 
operations area an~ onaite :andfill, groundwater and surface water in 
Tr~~taries in A and B which flow into Fitea Creek. Contaminants of 
con:er~ in the s~~•~rface aci:s and groundwater are volatile organic 
compounds (VOCe), extract~:e organic compounds and metala. PCBs are 
the contaminants of concern ~n t~e •~rface soils and sediments. The 
surface water cont~inante of con:er~ are the groundwater chemicals 
whic~ co~:c cisc~&rqe in~= the sur!ace water. 

The expos~re poi~~ concentra~~ons for subsurface soils are baaed or. 
the arit~~etic mean o! the detected values. These mean 
concent:a~~or.s are containec in TLble e. 

The exposure point concentrations for groundwater for the risk 
assessment ware baaed on the three following mean concentrations: 

o mean of all detects &bove SQLs plus nondetecta aseumed to be 
praaent at one-half the concentration of the SQL (Level l); 

o 9~ percentile mean of the Level l mean concentration 
(~l 2); 

o mean of all detects above s&mple quantitations limits (SQLs) 
(Le~l 3); 

The exposure point concentrations for groundwater are contaioed in 
T~le 9. 



'mBL£ 8 
~ s:>n. •W<SJ"""'._.""Rt:""' POll!ll' c:IJID!2mti.TICJiiS 
~ Slll"!RJ?tH) SITE 

Fo:::;:-er 
Ccm:x:y·-A a 

~- ::>ecar.t s. Decant Operations .,_ .~ 
(m:'kc) ?:!.~ p- .. - ~ Area 

v::cs 
ace:.o:;e :.6..; C.57 0.39 
2-Xt.a.")Qne <: .,-

Jo<.::l 2.12 0.39 
chl.crober.zene 0.002 
chlorofo~. 0.02 
1,1-dichloroe~~.e 

1,2-di=h~oroe~~a~e 0.47 6.0€ 
1,2-d~~~loroe~~e:;e 0.05 
e~~y:.be~::e 0.67 
2-hexa."10ne r.o.; 
r:-e:.. '"ly:. e::e ct.lo::-ice 0.e: 0.C3 e. :.1 
4-me~'"ly:-2-pe::t.a.~one 0.32 29 0.06 
1,1.,2,2-tetrachloroe~~ane 0.1C 
tetrachloroethe;.e l. 55 
toluene l. 74 0.06 
1,1,1-trichloroe~~e 
1,1,2-trichloroe~e e.o: 
t:-i.chloroethene 0.25 4.76 
total xylenes 4.4-:: 
v~::yl chlo::-~:ie e.m 
~V..s 

acena?';-=...~ene 
an-=...":.::-a::ene 
benzo(a}pj:'ene 
~~(b)fl~ra~-=--~ene 
ber~(q,h,i)pe::-yl~~e 
benzo(k)fluoranthene 
benzoic acid 
bis(2-c~oroe~'1yl)ether 0.23 
bis(2-ethy1hexy1)phtha1ate 0.13 0.53 0.15 
but ylbenzylphthala te 0.11 
2 -chlorop,.enol 0.77 0.34 
chrjsene 
1, 2-dichlorol::elzene 
l, 4-dichloron.•rene 
di -n-butylphthalate 0.36 0.44 0.19 
fluoranthene 
fluorene 
indeoo(l,2,3-ed)P'f!'ene 
2-methylnaphthalene 
2-met.'1ylphenol 

t.anc:ill 
;re~ 

9.? 
"72 

CI.0C2"' 
<: -J • I 

36.4 

1 • J. J. 

4.5 
0.0095 
' .., .... ' 
323.6 
0.014 
e.oo2s 
:...5 
l3~.E 

0 ::-,:: 

1.0 
3.6 
2.7 
, ' ....... 
2.2 
19.4 
1.5 
53.8 
5.0 
42.4 
1.8 
1 ~ 
.._ • I 

0. 775 
3.4 
2.9 
0.44 
2.0 
l.l 
5.1 



Fe~= 
C-::r:pJL:. '1d ( :rq /kg ) 

B..'W (cor.:.. ) 
4-rne~.ylphenc: 

r.a?r.t... '1a2.ene 
pr-~e..~-~"..re:1e 

phe:-:.o: 
P}"Te:1e 
1,2,4-t:-ic~lorobe,~ene 

?est.ic:..::i.es '?3: 
Aroc:.or 
~e:.a:.s an= Cva!".l.::i.e 
a:..r..:..:-.- .. 
a-: ':.1.:-:or. _.· 
a=se:-.:..c 
ba=i:.. 
be ry·ll i;;;: 
cacr.-.:.:: 

chrt::r. .i.l:.\ 
coba::. 
co~:: 

lea C. 
rrag:1es :..:.. 
rta"1ga.'1ese 

!X''t..a:s 
scxh:.. 

vanadi"-.r.. 
zinc 
cyani.je ( to-...a: ) 

N. Deca.-:': s. Decar.': 
Pi-;. Pit. 

Oce:-a:.::::-.s 
Are:. 

1.2 

I...c...""::::::..ll 
.~.:.:.a 

1.9 
3.6 
3 . .; 
1.6 
3.0 
24.2 

2f".3 

13.9 
0.031 
0.038 
e.1e2 
fLOC'l 
0.002 
4.0 
0.066 
0.02 
0.218 
36.4 
0.3 
4.: 
e.407 
e.ooe: 
0.021 
13.358 
0.53 
0.000095 
0.1215 
0.071 
0.00684 

a A blank .,.oe for an organic catp:lU!'Xl denotes that the ccrrpourxl was not 
detected. ·A blank space for an inorganic cc:rtp::~Und l.l'ldicates the c:x:JttXlUZ1d 
._as not detected above the backgroorrl conentratioo for that chemical. 

) 



TABLE 9 
GKIII:IIm!!RCXKSJ DYb...,..TI:I(t;• PODI!' a:&:l!2i1'l'RA1CHS 

ace:.:J!"'.e 
be:-.ze:-;e 
2 -t-:.;:.a:-.or:e 
carbon te:.=a~.lo~i~e 
c!--.lo:-:lbe:-.ze:-.~ 

d-.lor:>e:!'.a.'1e 

l,l-dic~:or:>e~~e~e 

1,2-dic~loroe~er:e (:.otal! 
1,2-di~~loro?r~.e 
e~~ylt-e:.ze:1e 

2-hexa::.cne 
methylene c~loride 
4-!Tie~~:-·l-2-pentanone 

te:.rac:-.~oroet.hy l ene 
~l~ene 

:,~,1-~i~.:c~oe~~a~e 
1,:,2-:.ri~loroe~~,e 

tr~chlore~~yle~e 

be:-Z)ic aci::! 
bis(2-=~loroe~~yl)e~~er 
bis(2-e~~yL~exyl)phL~ate 
1,2-di~~lorobenza'1e 
1 , 3-dichlorobenzene 
1,4-dichlorobenzene 
di-n-butylphthalate 
phenol 
l , 2, 4-t.richlorcbenzene 

l; 

~ S'tJPERftH) srrE 

!.eve: 1 r...eve:. 2 

,.. 1.., 
c.-" 14.04 
e. ~E 0.31 
4.25 4. 7e 
1 ~c:: - .-...: l. 54 
2·. 21 0.41 
e .1= 0.37 
- '"'I' ' .... ...,. 7.06 
C.ll 0.21 
('.~ c --. .,.o 

" '~ e. 34 .... -' 
::...e.; 1.07 
e.21 0.42 
"' "'::. ~ • .c.. .... 0.50 
•. ,L 2.4o; 
e.Ei 0.68 
1.56 3.11 
0.15 0.30 
5.85 5.94 
e .J...; 0.27 
,., ,;: 
... •4- 0.35 
e ,..-.t. 0.14 
3.56 3.E? 
1"1 -::::: 
1...·-~ e'.46 
C.55 1.10 
l. 55 ..., .,~ 

.;) . ._,/ 

0.02 0.04 
C.C3 0.04 
0.03 0.04 
0.07 0.12 
0.05 0.09 
0.12 0.25 
0.17 0.36 

t-.-:> - No ~lee were detected above the quantitation limit. 

:.eve:. 3 

3C. 52 
e.~: 

57.:2 
7.15 
e.e9 
0.£12 
1C.0.3 
e.c2 
0.69 
C.Cl 
2.C5 
~'";] 

N:) 

s~ 
0.73 
ND 
e.e:.. 
28.81 
!-.":! 
0.01 
0.01 
10.31 
2 • " ,......., 
~L: 

7.5E 
e.e: 
e.es 
0.C3 
0.15 
0.09 
0.67 
0.69 
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The expoeure pcin~ concen~r·~~~ne of PCB• in the aurface aoila ana 
aediment• !or Le~ela 1,2, and 3 are 90.6 mg/kg, 189.7 mg/kg ana 107.0 
mg/kg reepectively. 

Fu~~=e surface wa~er concen~ra~icne were calculated ~aeec on comple~e 
d~acharge of qroundwa~er to the ~r~butariee and ·~••quent dilution 
baeec on the tr~~uta_-y flow rate. Surface water expoeure point 
concentrat~ons are cor.ta~ned in TAble 10. 

T~e o~:ectives c! an expoaure assesamer.t are to identify actual or 
potent~al exposure pa~hways, to characterize the potentially exposed 
populations, and to dete~ine the extent o! the expoaure. 
Ident~!y~n; potentia: expoaure pathways helps to conceptualize how 
conta.'r..:..r.ants a:ay a:.:..qra~e f:or::-. a ao-..rce to an existing or potential 
po.:..r.~ o! contac~. Ar. expcsure pathway a:ay ~~ viewed aa conaiating o! 
fo~r eleme:-.ts: ( l) "A so..:rce &r.d mec!".anis~ of che:r.ical releaae to the 
envircr~ent; (2) ~~ er.viror~.er.tal transport medium (e.g., ai:, 
groundwater) fer the re:ease: chemical; (3) A point of poten~ial 
contact with the con~~ina~ed med~um (referred to as the expoeure 
poin~); ar.d (4) Ar. expoaure route (e.g., inhalation, inqeltion) at 
the exposure point. 

The exposure aeaeaement for the Jadco-Hughea lite evaluated the 
pcter.t.:..a: expos~r• pa~hways o! a~r, •~r!ace water, soil aediments, 
and gro~o:ndwater. 

Po~entia::y co~p:ete exposure pathways include: 

o direct contac~ ~~th contaminated surface aoil and eed~ents; 

o !ut~re ingestion cf contaminated groundwater as a drinking 
water ao~rce an: exposure to groundwater via ehowering or 
bath.:..ng; 

o future recreationa: use of contaminated surface water: and 

o future contact with contaminated euDsurface soil due to 
construction activities onsite. 

Potential -.pceure is characterized ~y the local setting. The site 
is ~acant ~ partially secured by a fence. Although h~ ace••• to 
the site .i~Utrequent and unauthorized, the potential exiets for a 
trespasser to be exposed to contaminated eurface soil and sediments. 
Tributaries A and B are small streams which flow adjacent to and 
converge downetream of the site. Surface water is not used as a 
drinking water supply or for fishing in the vicinity of the site. 
However, contact with surface water could occur through recreational 
activitiee. Groundwater ie not used as a drinkinq water supply 
onsite but is a water eupp!y resource offsite for residents having 
operational wells installed prior to the provision of municipal water 
connections. The future potentia: exist• for of!site wells to become 
contaminated with chemicals in the onsite plume and for resident• to 
De exposed to the contaa:inatec groundwater. 



c_:tl~ic~_l_jug/1 ) ________ 

acetone 
benzene 
2-hutanone 
car-oon 11isulfide 
carbon tetr-achloride 
chlorobenzene 
chlorofonn 
l, 1-0ichloroethane 
l ,2-dichloroeth<me 
l, 1-0 i rlllorr)fc'thf'ne 
I, 2-did• lornt'l lu•ne 
mel lty IPn~· d t1 nr ide 
t<:!trach lorcw•t ht•ne 
to l•wm~ 
trichloroethene 
vinyl chloride 
xylenes 
bis(2-chloroethyl)ether 
bis(2-ethylhexyl )phthalate 
1,2-dichlorobenzene 
1,3-dichlorobenzene 
l,4~ichlorobenzene 

di-N-butyl I~thalate 
phenol 
1,2,4-trichlorohenzene 

I,R UJ 
9JRFP\(Y. Nl\~ P.XANJHF. ronft" ~Tim; 

.JNl:'-HIIl"211':S 9~Hl Sl'lv. 

Ni t-J-('J\HI 'If k • ;1 N I C' I 'f lNC'I·NTH/\'1' I c lNS 
i'l ('1\li('IN•X'~I·Nit' c~ lNI'I·NTIU\'I'ImS a 

--

1-ew•l l I ,of' VI' I 7 II~VP) 3 I I'V<·I I II'Vf' I 2 level 3 
-4- ------- - ---~--·- -
3C).h7 r.n.r,n 14fl.<M lt17.fl() J.')'i. Jl S4«l.98 
0.77 I .74 0.06 2. fl(, (,. ttn 0.22 
20.75 )') .1fl 27H.fi'i n.H I J J. 1-1 HHA.62 
0.32 0. <",} 0.01 I • I') I .11') ".IB 
7.25 12.H'l )4. '"" 27 .HI t111.AI1 IM.IH 
1.01 7.4'l 0.-16 l.Tl r). r~ 1 I. 7n 
34. )') 5C).fH 4H.')4 I:?II.IH n t.H4 1112.42 
0.'>2 0. 711 0.Ail I ,q(, ),ql 

". ]7. 
2 .I 3 J .'1 I 3.37 7. 114 12.71 I 7. 'i'J 
0.fl2 l. 74 A.01 ).(lf6 4 .(>4 0.A2 
5.0CJ n. ') J IH.OO HL91 )).27 17 .2(, 
).27 'i.4'i 3. 'i ., 12.17 :?A. 11 I J. Jl 
0.13 t.vn O.A.l 2.71 L},A(, A. II 
2R.54 49 ,() 7 14A.'i2 tAn. J6 lll'i.l-1 r,n. 71\ 
0.36 A. r,() A.02 l.l) 2.117 0.011 
17.37 31 .110 50.211 64.7() I Ill. ')4 1117.42 
1. 70 2. f"' ll. 71 6.3-1 10.1\4 4J.f,(, 
7.5A 16.4'> )f).fl<) 2fl.24 (>I • .11 I J7 .46 
0. 12" .?.l "-03 ".4 :l H.7fl 0.10 
0.13 0.20 ". 2'> 0.4'1 A. 76 0.'l2 
0.15 0.1H 0.14 0.5'i f) .hfl 0.'i) 
0. 35 0. r;n ~,. 74 l. )" 2. Ill 2. 77 
0.23 A .4'J 0.42 0.114 I .h7 I . ') 1 
0.56 I. /.c-j .1. 25 2. ~~ " .<1 f} I/.. I 3 
0.Al I .7 J ),)') 3.U2 f •• ·1 ') l).'jC) 

a 1'he surface Wf\ter- concentrations <tre h-tsed on <'"Xfllllt:tP dischanw or gr()lll~lw.,tf·r into til<> t ribut;1ri~!'! <Hid 

subsequent dilution hosed on the trihuL'lry flow r.1tt•. NoncarcirlOCJ<'Ilic 1'<'111<'1'111 ro~l inns ,,n• hiSI'd nn the 7UI" 
Fla..~ rate (lowest 7 day aver<tge fl<~ r.-,te ovPr: a 10 Yf'ur p~>rio-J). C1n:ino<J•·nir· corr····nl ro~l ion!i ar•· l:>iiSC'<I on dll 
.w .. raq'' lal•J tenn flow ratf>. 
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The future re•~den~~a: qr~undwa~e= exposure concentration• •••ume 
tha~ there ia no diacha:qe ~o ~n~erme~ia~e aurface water bodiea, and 
~hat no at~uation or di!ution of chemical• occurs before reaching 
the expo~ poin~. ~he inqes~ion rate of qroundwater waa aaaumed to 
be :.4 litera for level l an~ ~.0 litera for levels ~ and 3. The 
exposure duration for carcinogens was 10, 30 and 70 years for level• 
1,2 and 3 respectively. The exposure duration for nonearcinoqena waa 
assume~ to be o~e year. 

The potentia! f~t~re •~rface water concentration• were baaed on the 
co~?:ete dischar;e of ;ro~ndwater to the tributaries. The expoaure 
concentratio~ !or noncarcinoqens was baaed on dilution in the 
tr~~~aries a~ the iQlO !!owrate (the lowest 7 day averaqe !lowrate 
occ~rr~nq over a :c year period). The earcinoqen exposure 
concentraticn was based or. dilution in the tr~utary at a lonq-te~ 
average !:o~rate. The main assumptions for surface water contact 
were for an inqes~ion rate of SO ml/hour, a body surface area of 
18,2~: c~2 • a permea=i!ity constant of O.OC2 em/hr and an exposure 
tir..e o! 2.6 houre. ~~e expoaure durat~on for careinoqena was 20 
years for :eve: : an~ 30 years for levela 2 and 3. The exposure 
d~ration was ass~ed to be l yea: for noncarcinoqer.a. The exposure 
fre~~ency was 7, 2: anc 52 cays/year for levels 1,2 and 3 
respectively. 

Surface soil and sediment exposure concentrations are baaed on 
cur=e~t concen~ratior.a in those media. Subsurface aoil exposure 
concentrations are baaed on current concentrations in the subsurface 
and tr.e assumption that these soils will be brouqht to the surface 
during !uture constr~=~~or. ac~ivities. 

The expce~=e assumptions to: direct contact with surface eoil and 
sediments by a trespasser and direct contact with subsurface aoila by 
a c::mst:uct.:.o:-. worker are fo: a :.o:: mq/day soil inqestion rate, a 
body surface area o! 198~ cr.2 , an abaorption factor of 0.15 and a 
so.:.: to sk.:.~ ad~erenee factor of 1.45 mg/em2 • The exposure 
frequency for the treapasse: aeenar~o is for 3,6 and 9 days/year for 
leve:s l, 2 and 3 respe~ively and and exposure duration of 20, 30 
and SO years for these same levels. The exposure frequency for the 
construction worxer scenario ia for 30, 90 and 180 daye/year for the 
three exposure levels and the exposure duration is for l year. 

Toxicity ..... ~nt, as part of the Superfund ba8eline riax 
aaaeaament proceea, con8idera (l) the types of adverse health or 
environmental e!feetl aa8ociated with individual and multiple 
chemical expoeurea; (2) the relationship between maqnitude of 
exposures .and_ adverse effect a; and ( 3) related uncertainties such as 
the weight of evidence !or a chemical's potential carcinogenicity in 
humana. 

Cancer potency factor• (CPPs) have been developed by EPA'• 
carcinogenic Assessment Group for estimating excess lifetime cancer 
r~axa asaociated with exposure to potentially earcinoqenci 
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chem~cals. CP~s, which are expressed in un~~· ct (mq/kg-day)-l, 
are mul~~pled by ~he es~~a~ed in~ake of a pcter.~~a: carc~noqen in 
mg/lt;<-ciay ,_ t.o provide a:-. upper-bo'.lnc! es"t.i.tna~e o! the excess !.ifet:..me 
cance= risk aasoc~a~ed with expos'.l:e a~ that ir.~ake level. ~he te~ 

"~ppe:-bound• re!lec~a the conserva~ive estimate of the risks 
calcula~ed from the CPF. Use of th~s approach makes underestimation 
of the ac~·.lll.l cance::- r~ak high!.y unlikeJ..y. CPFs are derived from the 
res'.l:ta of h~~a~ ep~dem~oJ..ogica: studies or chronic animal bioasaays 
to wh~ch an~~a:-to-huma::'. extrapolation and uncertainty factors have 
bee~ ap~l~ec. C?:a !cr the s~te cont&minants of concern are 
contained -·- 'Ia.':lle ::.. 

Reference doses (R!~s) have been developed by EPA for indicating the 
potent~a: fo= adverse hea:th effects fro~ expcsure to chemica:s 
exhiD~t~r.g noncarc~nogenic effects. Rf~s, which are expressed in 
ur.~ts o: mg/Kg-day, are est~ates of lifetime daily exposure levels 
fer humane, ~nclucin; sensitive individ~als. Es:ima:ec intakes cf 
cherr.~ca.:e fro~ en ... ·:..rc!"-"t'.e:'lta:. meciia (e.g., :he a.mo~n-:; of a chemical 
ingea~ec !rcr: conta.":'.ir.a~ec cr ir.kir:g w&ter) can be compared to the 
R!:. R!Ds are derived from human epiderr.ioloqical studies or an~a: 
stuc~es :o wh~ch ~ncertainty fac~ors have been appl~ed (e.q., to 
acco~:'l: for the use of an~a: da~a to predict effects on humane). 
These uncertainty factors help ens~re that the RfDs will not 
underest~a~e the potential for adverse noncarcinogenic effects to 
occur. Rf~s for the s~te cont~ir:ar:~a of concern are contained in 
Ta.ble ll. 

Risk Characterization 

I:-. the fina:. cotr.pone:-ot of the risk assessment process, a 
character~za-:;:..cn of the potent:..al risks of adverse health or 
env:..ronmer.tal effects for each of the exposure scenarios derived ir. 
the expos~re assessment, is developed and. summarized. Estimates of 
r~ska are o~tainec by inteqrat:..ng info~ation developed during the 
exposure a:'ld toxicity assessmen-:;s to characterize the potential or 
act~al risk, incl~cinq carcinogenic risks, noncarcinogenic risks, anc 
environmental risks. The final analysis includes a summary of the 
r:..sks associated with a site including each projected exposure route 
for contaminants of concern and. the distr~ution of risks across 
various sectors of the population. 

For noncarciDDgenic chemicals, the predicted exposure level is 
compared with an BPA reference level or reference dose (RfD). The 
RfD is based on an evaluation of current toxicity data and is the 
lifetime doae which is likely to be without siqnificant risk to human 
populatione. An exposure level which exceeds the RfD is an 
indica~ion tha~ there may be a concern for a potential 
noncarcinogenic health risk. The ratio of the estimated contaminant 
intake to the contaminants RfO is termed the BQ. By addinq t.he BQ• 
for all contaminants within a medium or across all media to which a 
given popula~~on may reasonably be exposed, the Hazard Index (H:) can 
oe qeneratec. The HI provides a useful reference point for qauqinq 
th~ poten~.:..al si~ificance of m~ltiple contaminant exposures within a 
single medium or across media. 

7 



Olt:r...ical 

ace~one 

a:: ~i:·:-cx:y 
a:se:--.. :..= 
ba:"!.X'. 

be:1Ze:1e 
be~.:.c acid 
be :-y ll i tr.' 
bis ( 2-chlo:"oet....~·.·l )et...."'te:" 
tis ( 2-e":..."'tyL..,eX'il )ph-:.:.-.ala':.e 
2-buUL~e 

ca:bc~ dis~::i=e 

ca:"bc:-: te<:.r:~.=:-.:.oride 
c.'l::..oro!or.: 
chrcr.,.;. ur:: \ "! 
cowe::-
1.2-d~c.~loroet...."'tane 

l,1~chloroe~~lene 
1,2-dic. .... lo~~ylene 
di-n-butyl phthalate 
ethylbe..'1Ze-"1e 
rne~~y1ene ~lo=i~~ 

2-met.hylphen:Jl 
4-me t.... "'ly 1 phe:1::: 
4-roe":..."'ty:.- 2 -poe:: ":a. 'lOne 
phe."'lc:. 
silve:-
1,1,2,2-tetrac. .... loroet....~"'le 
tetrachloroet...."'tylene 
toluene 
1,2,4-trichlorobenzene 
l,l,l-trichloroe~~"1e 

1,1,2-trichloroethane 
vinyl chloride 
xylenes 
zinc c. ..-. 

.-

ra.1e 
rz.ooe.; 
e.0e1 
0.05 

Z.lC 
C.0;?7 
e.el 
0.0C5 
0.02 

0.009 
0.02 
0.1 
e.:c 
~-~ 
e.es 
e.cs 
e.es 
c.c 
0.003 

0.01 
0.30 
0.02 
0.001 
0.004 

2.0 
0.21 

1.8 

0.029 

1.1 

0.13 
.00C: 
.0 

0.091 

0.20 

2.3 
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T~e carcinogenic riak leve~s a=~ ~robabi:ities tha~ are expreasad in 
ec~enti!ic n~atior. (e.g. ! x ::-0 ). An excess !.i!etime cancer 
r~ak o! l~ l0-6 inc~cates t~a: a~ incividua: has a one in a 
rr.:..~:ion ch&Dc:e of cieve:op:..ng ca::cer as a reaul~ of eite-relatec 
expoeure to a carcinogen over a 7C-year lifetime under the specific 
expoaure conditions at the s:..te. T~e excess cancer risk levels are 
upperbo'.lnd eati:nates which means that the riak. leve!.a are prob&b:y an 
cverest~a:icn cf the actua: cancer riek poaed by the site-related 
pa:~ways. ~he EPA accept&:le r:..s~ range ll l x 10-4 to l x 10-6 

cr one in te~ thouaar.d tc one in a m:..llion. A!though a riak range is 
designated, !::?11 uses ! x lC- 6 as ~he pcint of departure incica:~ng 
ttat the prefere~ce is fer setting clean~p goa:s at the ~~re 
protective end c! the r~~ge. The cleanup goal of l x 10 may be 
revised to a different risK leve: within the acceptable range baaed 
or. the ccnsiderat:..cn o! apprcpr:..ate site-related factors. 

~~e c~rrer.: ris~ poaed by onsite surficial aoils contaminated by PCBs 
was eva:ua:ed. :t:..s r:..sk is associated with potentia~ con~act w~th 
sc~l by peop:e who have gained ~~authorized a:..t~ acceas and resulted 
~~ a ca~c~~atec r~sk ~eve: rangi~g fro~ l x 1:-- (Level 1) to 8 x 
.:.c- 5 {Leve: 3). 

c~=ren~ uae o! reaicien~:..al we~ls loca~ed immedia~ely downgradie~~ of 
the s~te was eva:~a~ed. The aasesame~t identified that compound& 
detec~ed i~ po:en~:..a~ residential wa~e= auppliee were below drinking 
wa~er cri~eria cr etandards. As auch, theae detected compounds do 
net pose a current unaceep~able riak to local residents. 

':'he fu~·..:re pcte:-.tial risk aaeociatec wi~h of!eite qroundwater use as 
a do~estic water aupply was evalua~ed. Onder th11 scenario a 
conta=.~nar.~ pl·~e is aaaumed to migrate, unremediated, offaite ar.d 
res·.::~ :..:-. i::-.crease~ conta.:n:..nan~ levels ir: residential wells. The 
associa~ed potentia!. cum~lative additional lifetime cancer risk 

-2 c ranged fror.. 6 x 10 for a leve~ 1 expoaure ~o 2 x 10 for a 
leve: 3 expos~re and the cum~lative noncarcinoqenic HQa exceeded 
unity, rangi~g from 10 for leve: l to lCO for level 3 . T~le 12 
contains t~e risk levels for individ~al groundwater contaminants of 
concern. 

The potential future riak due to exposure to contaminated subaurface 
aoil onaite vas evaluated for a construction worker involved in a 
hypothetic~ ezcavation activity. The potential additional lifetime 
cancer ria~~ranqed from 5 x 10 -~O to 2 x 10-7 Theaa level• are 
below the .. eapt&ble riak ranqe. The noncarcinoqenic exposure levela 
were alao below the EPA reference level. 

The future potential riak. aaaocia~ed with an offaite exposure to 
conta.:ninateasurface water was eva!uated. tlnder this scenario a 
contaminant qroundwater plume wou:c discharge, unremediated, to 
surface water reeultinq in increased contaminant levela in aurface 
water and subsequently creating a poten~ial recreational expoaure. 
The associated potential additiona: l~fet~e cancer risk ranqed from 

-7 -5 9 x 10 to 3 x 10 The noncarcinogenic exposure levels dici 
not exceed the reference leve:s. 



TABtZ 12 
RISK ~ FOR !XPC&.JR! 'ro ~ cnm.MIN.Wl'S CF ~ 

.11.IXD-BXm:s ~ SITE 

be."'lZ.ene 
cart:or: tet.r3.cr.loride 
c.".lorc:or:r. 

: , : -dic:-.loroetha:;e 
me~~ylene cr~or~de 

tetrachloroe~e 

1,1,2-~ichloroe~~~e 
trichloroe~~ene 

vwy:. chloride 
i::.s ( 2-::::-.:.::::roe~~y:.) ethe::-

acetone 
2-butanone 
c1':lorobenzene 
toluene 
xylenes 
p-.e.'1o: 

Risk Level 
:noes":.l.o:-. I 

2E-C5 
3E-02 
2E-C2 
2::::-e3 
2E-05 
2E-04 
9E-06 
2E~6 

lE-06 
7E-0::.. 
2E-Z: 

9E-06 
1E-t!2 
lE-02 
9E~ 

9E-"6 
SE-05 
4E-06 
lE-06 
7E-07 
3E-t!: 
lE-Cl 

Hazard Quot.ie.~t 

8.7 
32.6 
1.0 
2.7 
6.9 
Le 

10.0 
37.3 
1.1 
3.1 
7.8 
1.1 

:'t".e ris:-: leve:.s re:lect a level 3 exposure scenario. '!'!"lis t.a!)le 
o:-.ly con~ns cher...:..cals ..t-.icr. ex=eed the lE-06 risk level for 
ca.rc.l.noge.'"l.S or have a HQ wt-..:.c!-: exceeds 1 for noncarciroge."ls. 
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~~e base~~ risk aaaeaame~~ incica~es tha~ the greatest poten~~al 
r:.sk !rom tbe Ja~co-E~;hes ai~e :.a v:.a exposure to conta:r.in.ate~ 
gro~r.dwa<:.er. A!<:.hough, expos·.lre to u:1.aa!e !.eve!a of con.ta.m:.n.a~ed 

groundwater is no<:. preae~~~y occuring, further movement of the 
grol.!r.dwa-:.er ~:.u..-:-e co-..;lc ca·.lae offai<:.e wells to be conta.'tir.ated with 
unaccer-:a=:.e :.eve:s c: ei<:.e co~-:.~in.ants. k~ alternate water supply 
r.as bee:-. rr.ace ava:.:.a.::e <:.:: pc<:.er:-::.a:.:y af!ec<:.ed residents. !n 
acdi":.ic~. pc-:e~-:.:.a: r:.aks fro~ ex?QS".lre to cor.tarr.inatec groundwater 
a~c o-:.her ~ed:.a are ee:.~; acdresaed in this decision doc~er:-:.. 

Terres-:.r:.a::. ar:c/cr a~.la~ic species may be exposed to the site 
con-:.~:.~ar:ts -:.r:ro~;:-. d:.rec-:. cor:-:.ac-:. with surface soil, sur!ace water 
and sec.:..'!'.er:-:s, co::s-..:.r.:p-::.o:: c: a·..::! ace wa-:er anc lower leve::.. troph:..c 
spec:..es, and co~-:act wi-:~ co~":.a:t.ina-:ed aubsur!ace soil ahoulc fut~re 
cons-:.r~c-:.ior: -:a~e p:.ace. A:-:hou;h the risk to receptor populat~or.e 
has net beer: ~..:a~t:..f:.e~. t:-.e si~e co::<:.a.'tinants of conce=~ may 
pcte~~:..a::y ~pac-: eco:.c;~:a: comm~nities ~n t~e s~te area. 

~he ~~itec States Fie~ and Wild:ife Service has verified that there 
are no encanqerec o! threatened an~al species currently in the 
v~cini~y cf ~~e Jadco-Hughes site. 

Descriptions of AlternatiYea 

~he R: res~::.te= i:: the fc!l.owin~ definition of the nature and exten~ 
of cont~~:..r.ati:r. at the Jadco-Hughea site. 

, 
o conta.-:-.i:-.a~io:-. of nc less that 600C y~- of su!::Ja·~rface soi: 

prir.cipa::y conta.-r.inated 10ith volatile organ:..c compcunda 
(VO~si ar.c ex-:rac-:ab:e organic compounds (BNAs); 

o cor.tar..ination cf groundwater beneath the site with VOCe, 
BNAs a:;.d metal&, 

o contamination of Tributary B, predo~inantly by VOC•; 

o contamination of no less than 43S yd3 of surface soil with 
POl concentrations exceeding 10 mg/kq (ppm). 

A total of ~ alternatives were evaluated in detail for remediating 
the site. Rine remedial alternatives address the contaminated 
su!::Jsurface soils that contribute to groundwater contamination. Eight 
alternatives address the contamination in the groundwater beneath the 
site. Each-a::ternative presented essentially builds upon the scope 
of the previous alternative. 

Alte~native l - No Action with Monitoring 

The Super!~nd program requires that the •No-Action~ alternative be 
considered at every site. Under this alternative, EPA would take no 
further action to control the source of contamination. However, 
lonq-terrn monitoring of the site would be necessary to monitor 
contam:.nant migra-:.ior.. 
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The ?S interpreted the "No-A=~ion" alternative literally and assumed 
no a=tior. whatsoever would be necessary. As previously stated, 
mon~torin; wcu!d be required due to the reaultin; contaminants 
rema~n~n; onaite. In aue~ cases, CER~.A requires that the site be 
reviewed every !ive years. ~he "No-Action" alternative presented 
w~th~r. th~s ce:~sion document was developed from specific coating 
ir.!:rma~~c~ i:enti!ie: ir. tt.e FS, baaed on mon~~orir.q of site 
cont&l!".~::a-:~on en a cr.:ar:e::y basis every year. Monitoring can be 
~p:emented by usinq previo~a:y installed monitoring wells and 
res~de::-:~a: we::a. 

:! :ust~fied by the review, remedial actions would be i=plemented at 
tha~ t~~e to remove or treat the waatea. 

The present worth coat of this alternative for a 20-year period ia 
approx~~a-:e:y se9~,oo:. ~he t~~· to ~.p:emer.t this alternat~ve ia 
two mor.t!":e. 

~ternative 2 - Deed. Access Restrictions and M9nitorinq 

Deed restriction involves placing institutional controls on the use 
of the prope~y and the use of groundwater beneath the Site. Access 
restri=tion involves a ae=urity fence to min~ize unauthorized 
access. ~he fence is to be constructed as an intertm remedy and 
consists c! an 8-foct hig!": cha~r. link fence and locking qatea to 
rep:a:e the present fence. The fence will be permanent and ia to be 
s~tuated at the site per~eter. Kon~toring involves a periodic 
me&s~reme~~ c! qroundwa~e: anc surface water qua:ity to aaseaa any 
ch&ngee an: tre~ds of contamina~~o::. 

Deed a~d accese restrictions would not prevent further migration of 
;rouncwate: contamination. A:terr.a-:ive 2 is deaigned to eliminate 
exposure to contamination which exists on site. 

The preae~t worth coat o! this alternative is $947,900. This 
alternative does not achieve ARARs, offers no protectiveneas. 
(Remedial actions performed under CERCT-A must comply with all 
applic&ble or relevant and appropriate requirements or ARARs. A more 
complete d~aaion on ARARa is provided in the Statutory 
Deteminatiaa. Section of thia decision document.) 

.~ 

Alternative 3 - CtP• Deed &nd access Reatrictiona. Hcnitorinq 

This alternative addreaaes the aoila within the axiatinq on-aite 
landfill wit~the provisions of a RCRA cap designed to minimize 
infiltration into contaminated aoila. Fiqure 8 provides a achematic 
of the RCRA cap.Leaching of natural precipitation would be inhibited, 
thereby reducing the source role to groundwater. ~~ted excavation 
work would be necessary for the installation of a cap. 

Alternative 3 builds upon the scope of Alternative 2. The 
contaminated soils within the landfill ia eat~ated to be no leaa 
than 5,500 yds 3 . Approx~tely 500 additional cubic yards of 
contaminated aoila would be excavated from the former operations area 
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and consol~ted wit~in the aoila of tha~ land~il~ prior to the 
ir.s~al!atioc of the RCRA cap. 

~~is alternative does not prevent further migration of con~aminated 
q=oundwate=. ~~is a~te=native would eliminate potential onaite 
cont~~r.ar.t expcs~=e: mor.~toring would be conducted to track 
cor.t~~nar.t ~~qration; no provision would be made for contaminant 
reduct~o~. Alter~at~ve 3 wo~:~ not achieve ARARs. 

~~e preae~t worth cost o~ t~is alterna~ive ia approximately 
Sl,S05,900. ~h~s alternative ia readily implement&ble. 

A!te=native 4 - Ca~, Groundwa~e= Extraction, ~reatment, Ditcharge to 
F~tes Cree~, :ee=/Accese Reetr~:t~~ns. C~lvert Replaceme~t and 

Alte=native 4 builds upor. Alte=native 3 by the addition of a 
groundwater remedy and a surface water remedy. Groundwater 
extract~on would be accomplished by the use of a •~surface tile 
drain sys~ern to collect groundwater and would prevent future offaite 
m~grat~or. of eont~inatec gro~ncwa~er. The extracted groundwater 
would be treated followed by ditcharge to aurface water. Soils 
contamina~ion would be addreaeed ~y a cap with no reduction of 
con~amina~ion. Monitoring o~ the contamination would be required. 

Extraction we~~· wou:d be located in the areas o! higheat 
co~tarr.~na~ior. concentration and would ~e utilized for •hot apctw 
p~~p~r.g. The e~~ectivenees o! the groundwater remedy and the 
progress o~ remediation would be evaluated ~y monitoring. 

Groundwater treatment and discharge would be accompliahed via a 
p=e-treatment !or metal• removal ~o:lowed ~y ultraviolet oxidation 
and disc~arge to Tributary B. Monitoring of thil tributary would be 
conducted to ensure effectiveneaa. The OVO treatment teohnoloqy was 
selected due to itt ability to treat the compounds of concern. 
Figure 9 ia an illustration of the ovo treatment ayatem coupled with 
the ozone pretrea~ent ayatem for metals. Pre-treatment for metals 
removal would require diapoaal of inorganic aludgea. 

Ultraviol~~idation is a relatively new technology which waa 
evaluated ~ a treatability etudy and offers the moat pr~ain; 
technology~ achieving the low levels of discharge required for 
surface water diacharge. The treatability atudy results are 
attaached •• Appendix c. However, problema aaeoeiated with natural 
inorganic chemittry of the groundwater present potential operational 
problema whe~high efficiency treatment ia required. Specifically, 
iron may preferentially consume the oxidant resulting in a reduced 
efficiency in organic treatment. Accordingly, an ozone pretreatment 
system comprised of a tank, ozone diffusers and a clarifier would be 
required to condition the water prior to proeesaing in the ovo 
system. 

Surface water remediation would be accomplished, in part, by 
groundwater e~raction which would intercept contaminated groundwater 
prior to diacharqe to Tributaries A and B. The replacement of the 
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o~a~te eul.art &nd the eona~ruct~on o! a spillway would repreaent the 
rema~nin; a~ior. neceaaary to prevent contaminated groundwater 
diacharqe to ~r~utary B. ~he e~:ve~ replacement involve• 
a:iplininq the culvert with H:P! pipe and plugging the annular apace 
between the old and new pipe and the pipe bedding. The BDP! pipe 
wo~ld allow atreae!::w throuqh the site. Contaminated groundwater 
we~:~ not lea~ i~~= t~e H:P£ pipe •~= would be prevented froc 
migrat~on a:o~g the old culvert and bedding material by the 
inata!lation o! plugs. ~he exiatinq culvert could be uaed to auqme~t 
qrou~dwater eo:lection thro~qh the uae of the annular apace aa a 
colleet~on trenc~. 

~he prese~t wert~ coet o! tr.is alternative is $5,344,900. This 
alternat~ve wou:d net aeh4eve ARARa. Thia alternative could be 
~p:e~e~:e= w~~~~~ a !~ mo~~~ per•oC. 

AlterMative 5 - Scil Vapcr £~raction, Soil Fluahinq, Groundwater 
Extraet~e~, ~reat~ent and O~acharge tc Fites Creek, peed 
Restr~ct~c~s. cu:vert Re~:acement and Monitcrinq 

Thia alternative ia eaaentially the aame aa Alternative 4 except that 
the cap is replaced by aoil treatment. Alternative 5 utili&ed aoil 
vent~ng L~d soil fluahin; to remove contaminant• from aoil and 
trea~me~~ o! the of! gas by carbon adsorption. 

Soil ve~tin; invo:~s the placemen~ o! perforated vente vertically 
into the contaminated a:i: &bcve the water t&ble., The extraction 
vente are conne~~e~ by solid pipe to a common above-ground header. A 
blower draws a vacu~T. through the pipe network allowing aoil qaa to 
be extracted. cont~inants partition from the aoil to the air and 
the contaminated air atream ia treated by carbon adsorption. F~qure 

lC ii:uatratea the soil vapor extraction (SVE) system layout. 

Soil flushing wcu!d be conducte~ following the termination of aoil 
venting and is designed to remove soluble contaminants which are 
non-volatile. The soil fluahing system would involve controlled 
infiltration of water into contaminated soil. Oncontaminated water 
from Tr~utary B would be used aa a water supply. Thia water would 
be pumped into the recharge aystem via a common header. The recharge 
aystem wou~ be designed auch that the rata of flow to each recharge 
well could ._ controlled.Recharqe water would contact contaminated 
aoil aa it iAfiltratea downward. The effectiven••• of the ayatem 
would be enhanced by introducing recharge water in pulaes &nd 
rotating recharge locations. Thia procedure would create a saturated 
wetting fron~-within the contaminated soil, thereby increasing the 
partitioning o! contaminant• from soil to water. Contaminated 
recharge water would be captured by a groundwater drain •1tuated in a 
downgradiant, onaite location and would be pumped into the aite'a 
groundwater treatment ayatam. 

The remaining components of Alternative 5 are the groundwater 
extraction system, ozone pretreatment for metals, UVO treatment and 
diacharqe to Tributary B surface water, culvert replacement, and 
monitoring, with deed and aceeaa restrictions. 
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A~ternati~ 5 el~inatea potentia~ onsite contamination expoa~re. :t 
provides remedies for aoi: a~: groundwater with contaminant 
reduction. Monitoring would be conducted to track effectiveness o! 
the reme:::y. 

':"l".e preee:-:t wort!: cost c! t!':.is a:terr.ative is S6, 16-', 9:10. '!'hie 
a~tern&tlve would ac!':.ieve APARs. :t is estimated that the ~ and 
instal:ation o! extraction we::a could be completed within or.e year. 
Soil venting wou:d be completed in one to three years, soil fluah~nq 
and groundwater would be co~p:eted within 30 ye&ra. 

A!terna~ive 6 - 0!!-aite Land Dispoea~, Groundwater Extraction, 
Treatmer.t ar.c :ls:~arae to ::..tea Cree~. Deed Acceaa Restrict;:r., 
c~:vert Re::ace~er.t anc M:r.itorir.g 

Alternative 6 involves the removal of approximately 6,000 yda 3 of 
contam:..nated soil and re?l&cement with clean aoil. Contaminated aoil 
would be excavated and loaded onto trueka for tr&naport to a RCRA 
permitted landfill. 

Any ma~or excavation program would require air monitoring to ensure 
that o!fsite air q>.Ja:.:.:y :..E net siqn:..fic&ntly impacted. Groundwater 
remediation, deed and acceea restrictions, culvert replacement and 
mon:..tor~ng are identical to the program identified in Alternative 4. 

Tt~s se:ect~o~ e:~~nates the pcten~ia! onsite contaminant exposure. 
It contains a provision of groundwater and surface water remedy with 
con~arn~nant reduction. Soil remedy aelection does not prov~de 
contam~nar.t reduction. Monitoring ia required of effectiveness of 
the remedy. 

The present wo~h of this remedy ia 57,632,900. Thia remedy ia 
readily ~plement&ble. Thia alternative would meet reme4ia~ion 
goale, however, thia alternative haa implementa~ion concern• with 
reapect to tbe regulatory deadline• for RCRA land diapoaal. 
Alternati!W 7 - On-aite Soil Incineration, Groun~water extraetion, 
Irea~nt "d piacharqe to Fitea Creek, Deed Access Restriction. 
C~lvert !'ll'£'!ent and Monitoring 

Alternative 7 involvea excavation and treatment by onaite 
incineration of approximately 6,000 yd3 of contaminated soil• from 
the landfilr-&nd former operations area. The ~reatment of the 
contaminated aoils ia conducted instea~ of the inatallation of a cap. 

Onsite incineration is a treatment method for organic compound• which 
uaea high temperature oxidation under controlle~ condition• to 
degrade a substance into carbon dioxide, water vapor, aulfur dioxide, 
nitrogen oxides, hydrogen chloride gases and ash. The hazardo~s 
products o! incineration, such as partic~latea, sulfur dioxide, 
nitrogen oxides and hydrogen chloride require air emiaaion control 
equipment. 
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Alterna~ivw 7 propoaes ons~te ~nc~neration w~th the use of a 
c~rcu:atinq Bed Combustor (CBCJ, wh~ch is presented on Piqure ll. 
The CBC i.ncinera-:or uses temperat·.lree in excess of 1500' F. Onsi.te 
inc:inerat~on ~yp~cally achieves greater than 99.99 percent removal of 
organic contar..~na~ts. The contarr.inated soils would be excavated, fee 
ir.t= the inc~~erator, treatec anc backfilled. 
T~e re~ain~ng elements c! gro~ndwater r~ec~ation, deed/access 
restrict~ons, culve~ rep:ace~ent and monitoring will utilize the 
same methodolog~es as ~dent~!~ed in Alternat~vea '· 5 and 6. This 
alternative e:~.inates potential on-site cont&minant exposure. The 
alterna-:~ve provides a remedy which addresses groundwater surface 
water and soil contam~natio~ with reduction of contamination. 
Mcn~tor~ng is re~~~rec to track the effectiveness of the remedy. 

The present worth of this remecy is $3,895,900. This remedy is 
readily LT.plement~:e, but wo~ld not ach~eve ARARs. 

Alternative 8 - cao, Groundwater !xtract;on. Treatment with Discharge 
t~ PO~~. ~ee~ and Access Restr~c~~cns, eu:ve~ Replaceme~~ and 

Alternative 8 ~· similar to Alternative 4 but offers a different 
method of qr~undwater treatme~t and discharge. The qroundwate~ 
ex~ract~on aya~am rema~ns the same and consists of downqradient 
control and ho~ ape~ pumping. However, Alternative 8 involves 
d~scnarging treated water to the Belmont POTW through the sewer 
syste~. Aeration was de~erminec to be the moat coat-effecti.ve method 
o! treatment re~~ire~ to meet discharge requirements to a PO~. 

Aeration onsite involves the construction of an in-ground aeration 
basin hav~ng a volume of 9,000 gallons. Air is sparqed into the tank 
by diffusers to reduce VOC concentrations. The air would be vented 
through a carbon adsorption system to restrict voc releases to the 
atmospheres. 
Water discharged to the Belmont POTW would be further treated there 
by biological degradation and aeration. The FS concluded that the 
Belmont sewaqe treatment plant can effectively treat water discharqed 
from the Jadco-Buqhes site. 

~ 
Alternati~~ &lao includes soil remediation by the installation of a 
RCU cap. jbe low perme&l:lility cap includes a synthetic liner to 
mitiqate tvture releaeea of VOCe from contaminated eoil, thereby 
eliminating the eource of groundwater contamination. An in situ 
treatment of aoila is provided by A:ternative e. Deed restriction 
and acces&Teatriction components do not change from the previous 
alternatives. 

This alternative eliminates poten~ial on-site contaminant exposure. 
This alternative provides a remedy fer groundwater and surface water 
with reduction of contamination. ~he remedy selection for soil does 
not provide contaminL~t reduction. Mon~toring is required to track 
the e~fectiveness of the remedy. 
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The presens worth of thia remedy is S3,895,90C. This alternative is 
reac•~Y ~1ementLb:e, bu~ does not ac~~eve ARARa. 

A!terna~ive 9 - Sc~l Vapor !x~racticr., sc~l Flus~~nc, Groundwa~er 

Extra~ion. ~reatmer.t and Disctarce tc PO~. Deed and Access 
Ree~r~c~~o~s, c~:~e~~ ~ec:ace~e~:, a~~ Mc~i~=r~~g 

Alternative 9 provides aci! re~ediatior. ~y soil venting using a 
ae:~e• o! vert•ca: ver.ts insta::ed ~nto the the contaminated soil 
above t~e water ta=:e. Onder a vacu~~. VOCe and acme BNAa are drawn 
into the air stre~~ and are su~sequently removed by carbon 
adsorption. ~~•s process wo~:c be co~p:e~e in three years of 
operatl.on. 

Soil flushing ia achieved through the ~ntroduction of uncontaminated 
water •r.tc t~e contL~l.nated so•: areas !cllowing completion of the 
soil ver.t•ng ~reatmer.t. The recharged water wo~ld be col~ected and 
treated ir. the gro~r.dwater ~reatment syste~. 

Groundwater remed~atior. is accomp:ished by downgradient extraction 
and hot spot p~;~ng using the extraction system as described in 
Alternative 8. Groundwater treatment involves aeration to reduce voc 
concentra~~ons for accept~le discharge to Belmont's POTW. The air 
ver.~ec !ro~. t!':e aerat.:.or: baa;.:. •c-:..=. be treated by carbon 
adaorp~~or:. Addi~iona: trea~men~ by biologic&~ degradation and 
aera~•cr: ~~ provided a~ the ••~age treatmer.t plant. 

Re~a.:.r:ing e:emer:~s o~ A~terna~ive S involve deec and access 
res:.ri.ctio:-., c::~.:.ver:. rep:ace::~e!'::. ar.c :nonitor:.ng ae deacr~ec in 
p=ev~o~s a:~erna~~vee. 

~his a.:.terna~ive e~iminates poter.tia.:. on-site contaminant exposure. 
~he remedy provl.des recuc~ion of cont~~:.nation in soils, groundwater 
and surface wa~er. Monitoring is re~~ired to track the effectiveness 
of the remedy. 

The present worth of thia remedy is $4,715,900. The remedy is 
readily implementLble and would achieve ARARa. 

Alternatiye lO - Of!-aite Land 'isposal, Groundwater lxtraetion, 
:reatment lid pischarge to PO~. ~eed and Access Restrict;ona, 
~~:..vert &-Rl•cement and Monitor~ng 

"2-

Alternative 10 involves the removal of approximAtely 6,000 yd3 of 
contaminated soil. Contaminated aoi~ would be excavated and loaded 
onto trucka--f.or transport to a RCP..A permitted landfill. Curinq the 
excavation process voce would be released to the atmosphere due to 
volatilization. A~r monitoring would be required to ensure that the 
off eite air qua:i~y is not significantly impacted. 

Groundwater remedia~ion would be accomplished by downqradient 
extraction and hot spot pumping us.:.ng the extraction system as 
presented in in A:ternatives 6 and 9. Groundwater treatment would 
invo~ve aeration to reduce voc concentrations followed by carbon 
adeo~tion for acceptable discharge to the local POTW 
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This alternative elimina~es poten~ia: on-site contaminant exposure. 
The remedy provides red~ction of contamina~ion in surface water an~ 
gr~u~cwater. No reduction of cont~.ination is conducted in the 
remecy se~ection for soils. Monitor1.nq is required eo track the 
effectiveness of ~~e re~ecy. 

T~e prese~t worth o! ~hie remedy is $6,183,900. The remedy ia 
re&~~:y ~p~eme~~az:e. 

~:ternat~ve :: - on-site Soil !ncineration. Groundwater !xtractiCo~. 
~reatment •~= Discharge to PO~, Deed and Access Restr;etions, 
c~:ver~ Re;:ace~e~t an~ Mc~itoring 

Alternative :: invo~ve excavation and treatment by on-site 
incinerate: o! a~ est~~atec 6,000 yc3 of cont~inated soils from 
the land!~l: and fc=mer operations area. On-site incineration 
involves oxidation of orga~ic compounds at temperatures greater than 
:sec · F. On-site incineration typically achiev~s greater than 99.99 
perce~t re~ova: o! organic contaminants. 

Remaining remedial components of qroundwater extraction, treatment 
via aeration and carbon desorption, diacharqe to POTW, d .. d and 
access res-:r;.c~ion, cul..,·er-:: re~lacement and monitoring are identical 
to Al~erna~~ves 8, 9 and ::. 

0~-si~e incinera~io~ re~ires permi~~in; of the incinerator and eoul~ 
~rese~t a •~qr.;.!ican~ obs-::ac:e to the ~plementation o! this 
Al~err.a~~ve. ~ack c! cornmun~ty sup?~!"'t could alae present a 
s~gni!ica~t preble~. 

The prese~t worth cf this remedy is $8,305,900. The remedy is 
rea:~:y Umplernen~able anc would achieve ARARs. Moderate concern 
exis-::a wit~ respect to potential volatile organic emissions releaaed 
dur~ng excavation. 

SWZIIII&Z)" of Ccarpa.rati .. Ap&lyeia 

The major objective of the Peaaibility Study (PS) was to develop, 
screen, &n4 evaluate alternatives for remediatinq the Jadco-Buqhes 
site. This decision document deals with the groundwater, the soils, 
and aurface¥ater for which several alternatives were identified. 
The teehnolo;ies reviewed were screened based on their feasibility 
given the contaminants present and the aite eharaeter1•tiea. Tho•• 
which remained after the initial acreeninq were evaluated in detail 
baaed on the nine selection cri~eria required by SARA and listed in 
the NCP, which are listed below: 

o.erall Protectioa of Suman Health and the bv~t 
addresses whether or not L~ alternative provides adequate 
protec-::ion and describes how risks are eliminated, reduced or 
controlled through treatmen: and engineering or institutional 
contro:..s. 
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cc.pl.U.C. with Applicable or Relevant and Appropriate 
R.equi.L - &t• (ARMs) ac:icresses whe-:!'ler or nco: &."'1 a: ternative 
.. ·::.::. meet all of the app:::.c&.::l:.e cr re:evant and appropriate 
requirements or provide gro-.:.ncs for invoking a waiver. 

Long-term Effectiveness and Permanence refers to the ability of 
an a:terna~ive to ma::.~-:a~~ re:~ac:.e protection of human health 
a!'".: t!":e e:-:·.-:.ro:"Une::-:., over t~e:, C:'lce c:ean~p ol:::ectives have beer. 
rnet. 

Reduction of Toxicity, Mobility or Volume is the anticipate~ 
perfo~ance of the treatment techno:o;iea an alternative may 
emp:.oy. 

Short-term BffectiYeneas involves the period of time needec to 
ach~eve protec-:io:: an~ any adverse impacts on human health ar.d 
the envirc!'"~e::t that ~ay be posec d~ri:'lg the construction and 
~~lerne::tat:.cn period ~ntil c:ea::~p objectives are achieved. 

1mplementability ~s the technica: and administrative 
feasibi!ity of an a:.-:ernative, including the availability of 
goods and ae~ices needed to implement the •elution. 

Cost includes capita:. coste, as we:l as operation and maintenance costa. 

Aqeney Acceptance indicates whether, baaec on ita review o~ the teehnica:. 
c~curne~~s fer a:: aspe=~e o! the Si~e investigation, a~d the Proposed Plan, 
the ~.s. !PA &:'ld the ~enneesee Department of Health and !nv~ronment {TORE) 
agree o~ th~ pre~errec a:terr.ative. 

COmmunity Acceptance indica~es the puDlic support of a given alternative. 
This cr~teria ~a d~scusaec 4n the Responsiveness Summa--y. 

It should be noted that coat is used to compare alternatives only when they 
provided s~ilar aegraes of protection and treatment. Three alternatives 
remained after the detailed evaluation; however, all eleven alternatives 
presented in the FS are evaluated below. A summary of the relative performance of 
the alternatives with respect to each of the nine criteria ia provided in thia 
section. 

Protec:tivept~s o! Suman Hea:th and the Environment 
;:.... 

Alternati~· 6 throu9h ll preaented in this document would be 
protective of human health and the environment. Alternative• l, 2 
and 3 are not protective o! human health or the environment. These 
three a:tern&tivea allow further migration of the contaminants, 
leading to possible ingestion of contaminated water if drinking-water 
we:.la were to be used for potab:.e purposes. 

compliance with Applicab:e or Re:evant and Appropriate Requirements 
'AR,;-. ...ll 

Severa: of the alternatives identified in the rs would not comply 
with applicable or relevant and appropriate req-..1irementa (ARARI). 
The no action alternative would not address the groundwater 

) 
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cor.~aminat~ and would allow the con~aminan~s to remain in the 
groundwater at conce~tra~ions Lbove dr~nkinq wa~er atanda:da, thus 
v~o:a~inq t~ Sa!e ~rinkir.g Wa~er Ac~ (SOWA), w~ich il a federal ARAR 
for t!'lia site. 

Reme::..es t~.a.t use treatr..e::t to reduce t!'le mobility, toxicity or 
vo:ume (¥.~) of ~he cont~.ir.antl a~ a site are preferred over those 
remec:..ea t~at eo not. The eleven alternatives preaented in the FS 
were eva:uated. under this criterion. Alternative& l, 2, and 3 make 
no atter..;t ~o red·..:.ce the M~ cf site contamination. Alternatives 4, 
6, 8, and 10 offer ~~ red~otio~ of groundwater contamination only. 
Con-:.ar..~:-.atec a:::...:.a a:re ad.ciresaec in varying me~ hods, including no 
actio~. containment or cff-site C.isposa:. A.:.ternatives S, i, 9 and 
:: cffer t~e red'.lo~~on of M:'V for groundwater con"Cami:-.ation and soil 
contar..ina~ior.. 

!.ong-'!'ern. !ffectiveness and Permanence 

The rr.a:ority of the alte:::-natives prese:-.tec in the FS would have 
long-term effeotiveneaa and permanence once clean-up qo&ll are met. 
Alternat~ves 4 through ll address the contaminant plume in the 
groundwater with l~i:ar designs of the extraction system but with 
differ~n9 treatme~t technologies aepenaent upon final discharge 
pci~~. h~ternatives :, 2, and 3 do not offer permanent remedies for 
any of the eont~inatec media present at the site. 

S!:'.or-:.-':e::."::' !f!ectiveneel! 

The elever. alternatives were evaluatec with respect to short-term 
effe~~iveness. A!ternatives l, 2, and 3 provide no protectiveness to 

humar. health and the environment~ and subsequently the firat three 
alternatives offer no short-term effectiveness. Short-term 
effectiveness is Delieved to be administered by the implementation of 
Alternatives 4, S, 8, and 9 with minimal problema. Alternatives 6 
and 10 provide short-term effectiveness, but &lao introduce 
conaiderationa concerning the hazards associated with the excavation 
of aoile. Alternatives 7 and 11 also include excavation concern& as 
well as .. , .. iona control, and residual waste concerns. The 
implement&~ of a aite specific health and safety plan would 
mitigate t~ hazards from excavation work. Enqineerinq within the 
Remedial Daeiqn plana would address emission• from incineration. 

The short-term effectiveness of an alternative alao includes 
consideration-of the time required fer each alternative-to achieve 
protection. The followinq infc=mation is provided for thoae 
alternatives that do provide short-term effectiveneas: 

A!te:native 4 l year cap installation, addreaaea &oils 
A!ternative 5 3 years for inl.tial soils treatment 
Alternative 6 1.5 years for initial a oils treatment 
Alternative 7 2 years for initia: aoils treatment 
Alternative 8 2 years for initial &oils treatment 
Alternative 9 3 years for initial soils treatment 

~ 

I 
) 
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A~ternati .. 10 - l.S years for initial aoila treatment 
A:~ern&tive !1 - 2 years for initia: soils trea~ent 

Alternativea 4 through 11 est~ate that the groundwater water remedy 
.... -.:.:: achieve gro,.;ndwater c:ea:11.:p qoa:.s Wl.thin 30 years. 

!he Lmple~e~tab~:~ty o~ an alternative is baaed on technical 
~eas.:.~.:.lity, adr..:.nistrative feasibility and the availability of 
serv.:.ces and reate:ials. Services and materials are availLble for all 
alternatives. :J·-"e tc so:..: vazx;:- extraction being an innovat.:.ve 
tecr.n=:ogy, there is limited demonstration data available. Factors 
at the :acco-H~g~es site, such aE depth of soil contam.:.naticn and 
size of sc.:.l cont~~ination areas where conaidered in the development 
of the var.:.ous tec~nclo;iee. Additional concerns included Lane 
~.:.sposa: Restric~ions in those a:ternat~vea were Off-site disposal 
was cons.:.dere~. Concerns such as emissions were considered under the 
sr.ort-terre effect~veness cr.:.ter.:.on. 

A present wo~~ cost for the eleve~ alternatives presented for the 
Jadco-Hughea site are preaented ~e:ow. 

A:ternative .:. s 890,000 (No Actio:1) 
A:..ternati<~re 2 s 9.;7,900 
A:ternative 3 51,505,900 
A:.ternative .. 55,3",900 
A.:.ternative 5 $6,279,9::::~ 

A:..ternat:..ve € 57,632,900 
Al-:e~:la!.ive ~ 59,75.0,90C I 

A:ter::at.:.ve 8 53,895,900 
Alternative 9 S.O,SJ0,900 
Alternative 10 - 56,183,900 
Alterr.ative :.! 58,305,900 

More detailed information on the coating for each alternative ia 
presented in Append~ D. 

State Accenfens--The State of 8orth C&rolina, as represented by the North Carolina 
Department ot Environmental Health and Natural Reaourcea, NC-DZHNR ia 
in favor of the aoil vapor extraction, soil flushing, groundwater 
extraction ·ana treatment via aeration, culvert replacement, surface 
water diveraion and monitoring. ~he State has expressed in ita 
letter of concurrence that the remedial design should also include 
provisions for in-situ bioremediatior. in conJunction with soil 
flus~:..ng. EPA concurs that a bioremediation treatability study 
should be conducted during the remedia: design phase and if 
substantial additional benefits for little or no additional cost can 
be !hewn, then bioremediation wil~ be incorporated as an integral 
p~ of the soil flushing/soil venting process. However, 
incorporation o! bioremediation into the soil remediation remedy 
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selection •ill only be accomp:iahed baaed upon joint concurrence 
bet\ofeen :IPA., .. the Sate of Nor-=h C&rolina and the PRP•. The State will 
conc~r with the discharge of the treated water to the City of Belmont 
PO~ or other loca: Parft for further treatment if the POTW is willing 
to accept the waste. 

In tte event t~e e~ty doea n~t accept the treated groundwater 
e!!:uer.t, NC-tEENR concurs with EPA's contingency alternative of 
groundwater extract~:n an~ treatment by aeration, precipitat~on, 
filtrat~on, and carbon adsor?tion followed by surface water 
disctar;e. 

Baaed on comments made by citizens at the public meetin; held on July 
26, :ss:, and those received during the public comment period, the 
community agrees that an extraction and treatment system for the 
groundwater, as well as the aoi! vapor extraction/soil flushing 
technclo;iea selected for aoi!t are necessary for effectively 
protecting human hea:th an~ the environment. Citizens did make 
ccnee~ed statements regarding their desire for EPA to not allow 
incineration. 

The Selected ~y 
Based on availaDle data and analysis to date, the OS EPA has proposed 
Alternative 9 for the remedy selection for the Jadco-Buqhea site. 
The compariac~ o! remecial alternatives cond~cted in the FS provideQ 
the baeis of this aelec~~on and are preae~ted in this decision 
docume::t. 

A:~er~ative 9 involves deed and accea& reatric~iona, soil venting 
wi~h car~or. adsorption o! the off gas, soil flushing, culvert 
rep:aceme::t, aur!ace water diversion, monitoring, grounQw&ter 
ex~ra=tion anc treatment by aeration and vapor phase carbon 
adsorption on site, dischar9e to the city of Belmont POTW or other 
local PQTW. However, in the event that a POTW has not agreed to 
accept the discharge from the JaQco-Hughe• aite within a reaaon&ble 
period of time after the date of signature of the Record of Decision, 
EPA has selected Alternative S as a continqency alternative. 

AlternatiYe I, ccnsists of qroundwater extraction and treatment by 
ozone pre-~tment for metala followeQ by ultraviolet oxidation 
(UVO) for Z..U9&l of voce. Zffluent diacharge would be to Tributary 
B. Both the Hlected and contingency alternatives include 
institutional controla or other land uae restrictions neceaaary to 
prevent adv~~e effects to the remedy. 

Alternative 9 was developed for treatment of constituents recOYered 
in groundwater to levels auit&ble for discharge to a POTW. The 
proposed groundwater recovery system will include inatallation of 
recovery wella in areaa of known hiqh contaminant levela. The 
anticipated flow rate is estimated to be l qpm per well. Purther 
delineation of the plume will be necessary to determine the exact 
location of extraction walla. The installation of bedrock walla may 
alae be necessary. 
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A a~bs~rface drainage t~le trench will be used to collect 
contaminated qroundwater. Groundwater flows into the drain syatem 
and is colle~ec i~ a sump where it ia pumped into the qroundwater 
treatme~t syste~. Fi~~=e !! illustates a typical tile trench. ~his 

te=~no:o~:· ~= best s~ite= to capture contaminat~on in shallow 
gro~ndwater. 

Recoveree gro~~dwater will be piped to an on-aite treatment ayatem. 
!he actual treat~e~t system will be baaed on the final discharge 
option. For Alternative 9, the ayatem would consiat of an aeration 
bas~n with ar. e~~a:izatior. tank. Air diffusion would be conducted 
to provide a h~;~ rate air-to-water ratio. The air vented from the 
aerat~on ba:~n ~o~:: be treated by carbon adsorption. The effl~ent 
wo~:c be tested to verify that pre-treatment standard• are met. The 
e!fluer.t fro~ the treatment system would be pumped to the nearest 
C~ty of Be~ont sewer syste~ manhole. The discharge would then be 
transportee, via the sanitary sewer, to the POTW where it would 
undergo bic:og~ca: trea~me~t. 

Implementation of the treatment and discharge scenario proposed for 
A:~ernative 9 wo~ld re~ire the responsible part1es to secure the 
approval of adrnin~straeive personnel from the city government of 
Be!~ont. ~he treated e~fluent wo~ld have to meet pretreatment 
criter~a esta=:ishec by ~hese adrn~nistrative officials as well as 
comp:y with EPA q~idel~nes for discharging of a CER~-A wastewater to 
a Po~·. 

Eaaemen~s and righta-cf-way would be required fer installation of the 
reccvery we::s a~d piping and the discharge piping to the sewer 
interconnectio~. These easements and rights-of-way are essential to 
the implementation of any remedia! action. 

The O&M w~ll include monitoring of system controls which will be 
incorporated to ensure the effluent quality meets established 
pretreatment criteria prior to diacharqe to the POTW. The routine 
o~ procedure will require monitoring performance of the recovery, 
aeration, &ad discharge syctem components as we:l aa periodic 
cleaning or rwplacement of the packing media •• well as the overall 
system ma~e. Periodic monitoring of the groundwater will be 
performed tD .. sure that the r.medy is working. The o.M plan will 
also identify all residuals management necessary for the remedy as 
well as minLmum replacement times for carbon filters and other 
expendable~ems. Detailed coat analysis for Alternative 9 is 
contained in Appendix O, Part 2. 

Alternative 5, the contingency alternative, is proposed in the event 
tha~ the POTW ia unable to accept the effluent from the Jadco-Hughea 
site. The primary differences between the preferred Remedial 
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Al~ernati~ 9 and thia ~cn~inqency Remedial Alternative 5 are 
~wofolc. ~at, Alterna~ive 9 involves discharge to the POTW whereas 
A:ternatiYe 5 diacharqea to s~r!ace water. Second, additional or 
different trea~en~ ia necessary to meet aur!ace water discharge 
criteria. Treatment by ultraviolet oxidation involve• the 
cona~ruc~ion o! an onaite UVO treatment plant. UVO ia a form c! 
chemical oxidation. Hydroqen peroxide and ozone co3 ) are the 
co~.~r. oxidan~a uaed !or ;roundwater treatment. The oxidant ia 
bubzlec thro~q~ ~he waa~ewa~er whi:e it ia exposed to ultravio:et 
lig~t. ~he hig~ energy u:traviolet radiation causes these oxicanta 
to fo~ hydroxyl radica:a whi~h oxidize the chemi~a: contaminant• in 
the wastewater UVO end products are water, carbon dioxide, 
hydro~h:oric a~ic (in ama:l amounts) and metal oxidea. Inorganic 
co!l'.po·.;ncs wil!. be pretreated prior to treatment of the organic 
const~tuer.ta by t~c. A:. inorqan~c aludge requireing disposal would 
res-.;:t !roll'. th:..s pret:-ea~ment. 

Treatability atudiea will be conducted during the development of the 
Remedia: Desiqn to ensure the auccesaful ope:-ation as well aa the 
reli&Ci!.ity of the treatment system. Treat&bility studies will be 
con~uc~ed for the aelec~e~ r~~e~y or as well as the ~ontingency 
remedy, if the ~ontingency remedy becomes necesa&ry. 

The e!fluen~ from the treatmen~ aystem will be tranaported via a 
grav~ty pipe:ine to the selected discharge point in Tributary B. A 
NPOES diacharqe permit will be required which will include the 
mon~~or~nq program to enaure eomp:iance with aurfaee water diacharqe 
cri~eria. All NPDCS subatantive requirements will be me~. 

As in A!ternative 9, 0~ requ•rement for Alternative 5 would include 
inspection of the performance of recovery, treatment, and discharge 
system componen~s and perio~ic cleaning or replacement of any 
necessary equipment. Additional 0~~ required for Alternative S would 
include the collected and st&biliza~ion of sludges generated during 
metals pre-treatment. The carbon adsorption system would require 
periodic replacement. A detailed coat breakdown for Alternative 5 ia 
contained in AppendLx d, Part 2. Upon deveopment of the Remedial 
Deaiqn, further review of any ARARI applic&bla in the manag8ment of 
residual wastes will be identified and complied with, i.e. sludge, 
carbon filtkl, etc. 

Upon init~ &ad tentative completion of the groundwater r.mediation, 
the oaK r~nt after ahut down of extraction walla will require 
monitoring of the groundwater on a aemi-annual baais. After final 
remediation of groundwater at the Jadco-Huqhes aite, a re-evaluation 
of monitoring requirement• will be conducted. 

Under both the aelected and contingency alternatives, groundwater 
monitoring of the groundwater would be performed to aaaess the 
efficiency of organ•c constituent recovery utilizing the aystem 
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pr~posed.- ~lytica! res~:~a wou!d be ~sed to track the progress i~ 
ac~~evement o! the remec~a~io~ gca:s. 

Soil treatment is the same for both the selected alternative and the 
co~tingency a!ternat~ve. so.:.: treatment is via a vacuum extraction 
;recess fc:~owec sc~: flushing. The vacuum extraction process is a 
technique for the rem~va: and venting of voce anc some semi-volatiles 
!ro~r t.!':.e ur.saturate~ zone. '!'his techno:oc;;y would involve the 
ins~a::ati~~ c: extractio~ vents above the water table within the 
waste so~: s~~:ar ~= the conventional method cf landfill gas 
extrae":ion. A vac.,;wr. system inc:luces air f low.o through the so~l, 
e~~~PP~~g a~d vc~a~~:~z~ng the voce fro~ the •oi: ma~rix lnt~ the a~r 
s~:e~. wa-:er in the ai:- et:ea:r. condenses, is separated from the a.:..r 
stre~ and ~s ~rans!errec to the groundwater treatment syste~. The 
ccn'::a:r.i::a<::e::i •~= strear.. w~~:c. <:he:-. flow throu;~ twc ac'::iva~e: carbon 
uni~s arrangec in a series. Clean water is then introduced into the 
contam.:..nate:: sc~l zone mov.:..ng w~th the na~ural groundwater flow to be 
cc:lectec w~~~~~ the gro~ndwater collection system fer treatmen~, 
~he=eby er.~a~ci~g the soil clean~p by a flushing mechanism. The soil 
contaffiinat.ion at the Jadco-Hug~es si~e has been found to be largely 
organic ~n nat~=•· and the ma:or portion of the contamination was 
de~er.m.:..ned to be vo:atile. 

A security fence is be•ng installed under the Interim Action Soil 
Removal Progrll!!'. a.::-.d is being p:.aced along the perimeter of the 
prope=-:y bo~ncary. :~is w~:.:. res~rict unauthorized acceaa to the 
s•te as we:.:. as to t~e treatment area ultima~e:y min~izing the 
poten~~a:;. for C.irec~ hwr.an contact with ar:y resl.dua:. contaminated 
med•a at the •~~e. 

:he curre~t !:ow of water from the spring, located to the east of the 
sit~, accross the former operat~ons area wi:l be redirected as part 
of the final remedy of the site. ~his in necessary because of the 
potentia:;. for contamination to be introduced to the tributary system 
since the former operations area will contl.nue to be a source area 
until remediation ia complete. The spring water is uncontaminated 
prior to entering the site. 

The goal ot this remedial action is to restore groundwater to ita 
beneficial .-., which is, at this site, a potential drinking water 
source. ~tore, groundwater re~ediation will be performed until 
all cont~ed water meets cleanup goals throughout the plume 
area(a). ~e qroundwater cleanup goals are presented in T&ble 13; 
soil cleanup goals are identifie: in TAble l4. Both the groundwater 
and soil cleanup qoals are developec for the cleanup and overall 
protection of the groundwater. Groundwater cleanup goal• were 
der~ved from one of the follow~ng references: 



Table 13 

Groundwater ~ation Goals for the 
Jadco-Buqhes Site 

~hemic§l --. ~l~ADYI2 G2Al R.i.lls :td!V!l 4 i§eieb 
Orqanice (U9/l) 

Acetone 700 RfO 
Benzene l lE-06 NC 
2-Butanone 170 NC 
Carbon Tetrachloride 0.3 lE-06 NC 
Chlorobenzene 300 NCc 

clorethane 10 CROL 
Chlorofor111 0.19 JE-05 NC 
1,1-Dichloroethane 0.3 lE-06 Ned 

1,2-Dichloroethane 0.3 lE-06 NC 
1,1-0ichloroethylene 7 lE-04 NC 
1,2-Dichloroethylene (Total) 70 PMCLe 
1,2-Dichloropropane 0.56 lE-06 NC 
Ethylbenzene 29 NC 
2-Hexanone 10 CRQL 
Methylene Chloride 5 NC 
4-Methy-2-Pentanone 350 RfO 
Tetrachloroethylene 0.7 NC 
Toluene 1000 NC 
1,1,1-Trichloroethane 200 NC 
1,1,2-Trichloroethane 3 SE-06 PMCLG 
Trichlorethylene 2.8 lE-06 NC 
Vinyl Chloride 0.015 lE-06 NC 
Xylene 400 NC 
Benzoic Ac1c1 28,000 RfD 
Bis(2-chlore.thyl)Ether 0.03 lE-06 CSF 
Bis(2-ethy~l)Phthalate 4 2E-06 PMCL 
1,2-Dichlorobenzene 620 NC 
1,3-Dichlorobenzene 620 NC 
1,4-Dichlorobenzene 1.8 lE-06 NC 
Di-n-Butyl Phthalate 700 RfD 
Phenol 4200 RfD 
1,2,4-Trichlorobenzene 9 PMCLG 

' 
J 
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ChemicAl Cleanup !;iQal 
Inorganic a (ug/l) 

Aluminum 50 PSMCL 
Antimony 3 2E-03 PMCLG 
Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 
Iron 
Lead 

Manganese 
Nickel 

Vanadium 

Zin= 

50 

1000 

1 

5 

50 
300 

15 

50 

150 

20 

5000 

lE-04 

NC 

NC 

PMC:L 
NC 

NC 

NC 

RCG 
NC 
NC 

RfD 

NC 

RfD = Reference Dose. This is the systemic threshold concentration 
calculated as Reference Dose (mg/kg-day)• Body Weight (70kg)' 
Relative Source Contribution (.10 for inorqanics; .20 for 
orqanics)/Daily Water Consumption (2 liters). 

NC = North Carolina Water Quality Standard August 4, 1989 

CRQL • Contract Required Quantification Limit. This is the 
quantification limit specified by the Contract LAboratory 
Program. 

PMCL = Propceed MAximum Contaminat Level 
-

CSF Carcinogenic Slope Factor. This is the concentration which 
correeoonde to an incremental lifetime cancer risk of 
l X lO:.t~. 

PSMCL Propesed Secondary Maximum Contaminant Level 

PMCLG = Propesed Maximum Contaminant Level Goal 

RCG = Recommended Cleanup Goal for lead at Superfund sites 
(correspondence from the Directors of the Office of Emergency 
and Remedial Response and Office of Waste Programs 
Enforcement, June 21, 1990) 



a • 

b c 

c = 

d = 

e c 

Table 13 (cont.) 

Th• riak level represents the risk level for the carcinogenic 
compounds that corresponds to a lifet~e exposure to the 
groundwater cleanup qoal. The risk level calculation assumes 
a 2 liter daily consumption rate by a 70 kq person. 

The North Carolina Water Quality Standard was used as the 
remediation goal for all chemicals which have a promulgated 
standard. If a North Carolina Standard was not available, 
the following hierarchy was used to establish cleanup goals. 

(l) PMCL or P~LG (for nonzero PMCLGs) 

(2) PSMCL 

(3) Health based values using RfO for noncarcinoqens and CSF 
for carcinogens 

(4) Contract required quantitation limit 

The proposed MCL for chlorobenzene is 100 uq/1. 

Due to structural similarities, the North Carolina Standard 
for 1,2-dichloroethane was used for 1,1-dichloroethane 

The goal represents the PMCL for cis-1,2-dichloroethene 
~ 



Cherr.i~al Cleanu::> Goal Un~ts 

arse:-.i~ 
a 48.0 ~/kg 

ba=i·::-. 360.0 m; k; 
ca::T.~·x 6.0 ~/kg 
carte:-. tettac~.lor-ice 3,689 ug'kg 
c!".lorofor.:-. 15,865 ug/kg 
c:--.rcr. ..i. urr. a 14C .0 m;/kg 
1,2-di~hlo~~~e 

a LS ~/kg 
lea:: :.. . 3 ~/kg a 'Ll5 !T¥3/kg rrerc ~ ""Y 
Pc:as , "' " m:;ikg .,.a:;,.r.t.,. 

se:.. e:-..:.. :..rr a 4.6 m:;i'kg 
s~lver 

a 0.6 m:;i'kg 
v~nyl. chlo::-ije 14 ug/kg 

The above ide..,tified scil cleanup goals are developed for the 
prot.ec:..ion o! t..>-te grourilwa:.e:- ar..:: are designed to ultimately 
e:...:.-r..::.at.e a:-:v leacha!:ilitv fran soil cor.tamination that ...o.lld exceed 
the es~l~shed groundw~:.~::- clea.,up goals (Table 13). 

a 

b 

Basee Or'. the es~::.ishe:. baci<grourrl soil concentration as 
estab:..ishec by the R!. 

The above established cleanup goals for soil were published in 
the Adrr..inist..rative ~rc established in lieu of sufficient site 
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o ~erence Doee (Rf!l) is the eyetemic threahol~ 
CODCentrations ca:cu!atec for the protection of human 
health. (See fu~her explanation on Table ll); 

o North carolina Groun~water Regulations; 

o For those qroundwa~er standards promulgated by the State of 
N:rth Carc:ina tha~ are below analytical detec~ion limite, 
t~e clean~p qoa:a were established at the Contract Required 
~~antifica~ion L~it (CRQL) specified by the Contract 
Laboratory Proqr~ (~P) util~zed by the OSEPA. 

o Proposed Maximum contaminant Levels (PMCL), Proposed 
secondary Max~~ Cont~inant Levels (PSMCLJ, and the 
Proposed Maximum Cont~inant Level Goals (PMCLGl are ueed 
whe~ t~= ?C~ ia more conservative and therefore more 
protect~ve of human health and the environment; 

o The carcinoqenic Slope Factor (CSF) is used to determine 
the wone-in-a-million~ incremental lifetime cancer risk and 
to establish a health baaed n~er fc: the protection of 
human health 

o The cleanup qoal established for lead in qroundwater waa 
obtained from correspondence from the Directors of the 
Office of Emergency L~= Reme~~a: Responae and Office of 
Waste Proqrama !nforc~.ent, USEPA, J~ne 21, l990 as the 
Recommended Cleanu~ Goal for lead at Superfund sites. 

Ta=:e 14 identifies specific clean~? qoala for thirteen soil 
contaminants. The final clean~p qoals for the remaining soil 
con~~inants at the Jadco-Huqhes site will be deve:oped during 
pre-desiqn work and will be baeec on site epecifc data. Partition 
coefficients must be derived !rom site specific soil column testa. 
Soil cleanup numbers will be desiqned to ensure that the remain~nq 
leachability of the soil contamination will not exceed the 
groundwater cleanup goals upon final remediation. 

Ae previously •tated, the qoal of this remedial action i• to restore 
;roundwat~o its beneficial use, which is to a potential drLnkin; 
water so~. Based on information obtained during the RI and on a 
careful ~7aia of all remedial alternatives, ZPA and the State of 
North carorlna believe that the selected remedy or the continqency 
remedy will achieve this qoal. It may become apparent, durin; 
~plementation or operation of the groundwater extraction system and 
ita modifica~ons, that contaminant levels have ceased-to decline and 
are remaining constant at levels h~qher than the remediation goal 
over some portion of the contaminated plume. In euch a case, the 
system performance standards and/cr the remedy may be reevaluated. 
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~he select~ or con~~ngeney remedy will include groundwater 
ex~rac~ion for an ee~ima~ed period of 30 years, during wh~ch the 
sys-:e~' s pertormance ~oo·ill be ca.::-efully moni~ored on a re(]1.:lar baaia 
and ad=us~ed as warranted by the performance da~a collec~ed during 
opera~ion. Modifica~ions ~ay include: 

&) al~e::-na-:~ng pumping a~ welle to eliminate atagna~ion 
pc~n-:s; 

b) p~:se pureping to allow a~~ifer equilib::-a~ion and ~o allow 
adsorbe: con':arr.inar.~s to partit•on •nto groundwater; 

c) installation of addit•onal extraction wells to facilitate 
or accelerate clean~p of the contaminant pl~; and 

c\ a-: ir.divid~~: wells where cleanup goals have been attained, 
and a!ter ana:y-:~ca: confirmation, pumping may be 
d~scon~~nue::. 

:o ensure t~at cleanup goals continue to be maintained, the aquifer 
will be mor.~~ored a-: those wells where pumping has ceased on an 
oce~rrence of every year following discontinuation of groundwater 
extrae~ior.. This monitoring will be incorporated into the overall 
s~te mon~toring program wh~ch will include the 

!!, i~ EPA's ju~g:ent, ~plementation o! the •elected remedy clearly 
demc~s~ra~ee, i~ corrobora~~c~ wi~~ s~ron; hydrogeological and 
cheffiica: ev~dence, ~ha~ it will be technically impracticable to 
ac~ieve and maintain remediation goals throughout the area of 
attai~~e~-:. a g::-owndwa-:e~ re~ecy con~~ngency w~ll be developed and 
implemented. For example, ~ contingency may be invoked when it has 
bee~ demons~rated that contam~nar.t levels have ceased to decline over 
time, and are remai~~ng coneta~t at some stati~ically significant 
level above remec~a~ion goa:s, in a discrete portion of the area of 
attainmen-:, as verified by multiple mon~toring wells. 

Where such a contingency situation arises, groundwater extraction and 
treatment would typically continue as nece•sary to achieve ma•s 
reduction and remediation goals throughout the rest of the area of 
attainment ... _ _-

If it is ~ed, on the basis of the preceding criteria and the 
system pertormanee data, that certa~n portions of the aquifer cannot 
be restored to their beneficial use, all of the following mea•ures 
involving long-term management may occur, for an indefinite period of 
time, as a moa·.:..fication of the ex~sting sy8tem: 

a) engineering controls sue~ as physical barriers, or long-term 
gradient con~rol provided =Y low level pumping, as 
containment measures; 

j 
1 
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-
b) ch~cal-apeeific ~· wi~l be waived for the cleanup of 

thoee portions o! the aquifer baaed on the technical 
~racticability of achievinq further contaminant reduction; 

c) i~a~itutiona~ centro~• wi~l be provided/maintained to 
reatric~ access to those portions of the aquifer which 
re~ai~ ~ove heal~h-baaed goals, since this a~ifer is 
claasi!~ed a potential drinking water source; 

d) con~inued monitoring cf specified wells; and 

e) periodic reeva~uation of remedial technologies for 
gro~ndwa~er restoration. 

The decis~on to invoke any or all of these measures may be made 
d~ri~~ a periodic rev~ew o! the rerned~al action, which will occur at 
intervals at leas~ every five years. 

Statutory Determinations 

The OS EPA has determined that both the selected and contingency 
remedies will satisfy the followinq statutory requirements of section 
121 of CERCLA: protection of h~n health and the environme~t, 
attaining ARARa, coat-effectiveness, and utili~ation of permanent 
sclutions and a~terr.ative treatment technologies to the maximum 
exte~t practic&ble 

Remedia~ actions performed under CERCLA must c~ly with all 
applica=le or relevan~ and appropriate requirements (ARARs). All 
alternatives considered for the Jadco-Hughee site were evaluated on 
the basis of the degree to which the remedy would comply with the•e 
re~~irements. :he •elected remedy was found to meet or exceed the 
fo:lowing ARARs, a• preaented below: 

Clean Water Act/Safe Drinking Water Act: 
EPA·• detemination of appropriate groundwater cleanup criteria 
involved an evaluation of cont~inant concentration• relative to 
avail&bl• health-baaed •tandards. Such limita, includinq Maximum 
Concent:ation• Limita (MCL•> and Max~ concentration L~t 
Goals <~•), and Pederal Ambient Water Quality Criteria (AWQC), 
SectioD~04 of the Clean Water Act (CWA) used aa preac~ibed in 
Section 12l(d} (2} (b) (1) of CERCLA, a• defined by the Safe 
Orinkinq Water Act (SDWA) (40 CFR Part 141 and 142) and the Clean 
Water Act, reapectively, will be achieved by the •elected remedy 
preaentecr~n this decision document. 

Toxic Substances Control Aet !TSCA>: 
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The ma;ority of the PCB con~amin&tion detected at the 
Jadc~Bugbea aite will be addreaaed under the interim removal 
ac~ion. Thia removal ac~ion will be conducted in accordance to 
thoae requirement& define by :sCA in the diaposal of PCB&. 

Federal Occuoa~iona! Safe~y an~ Health Administration Act COSP~l: 

~ne leac par~y conauc~ec and implement•ng the Remedial Action 
will deve:o~ and L~pleme~t a health and aafety program for all 
site workers. All onsite workers will meet the minimum tra~n~ng 
and medica: mor.itor•ng re~irementa outlined in 40 CFR 1910. 

Resouce cc~servation a~d Recovery Act CRCRAl: 
:~e ~~plementation of the selected remedy will not conatitute 
"placeme~t" ~nder t~e RCRA Land Disposal Restrictions (LDRs) but 
the generation of spent activated carbon from the water and vapor 
trea~me~t ays~e~s anc the acc~ulation of heavy metal sludges •n 
the contingency alternative could trigger applicLbility o! RCRA 
L~Rs i! the waate •~reams demonatrate RCRA characteristics and if 
the carbon is not being shipped of! to be regenerated (this would 
ex~~pt it as a aolid waate). Should RCRA LORa be triggered, or 
if wastes are unexpected~y uncovered during the the remedy 
implementation that req~ire additional containment, treatment , 
or remova~. LORa will be complied with or app=opriate variance• 
will be obtainec. 

!!flue~~ Guideline£ a~c Standa~cs, ~: CTR 400 Subchapter N. 
~~CA: 

~~Y d~echarge tc p~blicly ownec treatment work• must comply with 
these re~~~re~~te, the eele:~ed remedy is deaigned to discharge 
to Belmont PO~; 

Natlonal Po!!ution Discharge £llirnination Syetem; 
The s~=sta~tive requirements of MPOES must be met in the event 
that the contingency remedy must be utilized. The contingency 
would be to discharge to aurface waters either on eite or 
acjacent to the Jadco-Huqhee aite. 

Morth Carolina Superfund Act: 
The State of North carolina has been involved with the review and 
overai~ of the Reme4ial Investigation and 7eaaibility Study 
condu~ at the Jadco-Hughea aite for the development of thia 
final ~y decieion. 

North carolina Groundwater Regulationa/No£th Carolina Water 
Quality Standard Auquat 4, 1989; 
Many o$-the final cleanup goals eet&blishad for the Jadco-Bughea 
site were directly from thoae promulgated groundwater standards 
of North Carolina. 
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Protec::tiaa=)lf ""'" Health and the BnviroDIDI!nt 

The aeleeted and cor.~inqency remedies adequately protect human health 
by reducing the riak of cona~ption of contaminated groundwater. 
~hie wi!l be accomplished through the capture of the groundwater 
contaminant plume. Environmental risk will be reduced by eliminating 
the ~pact of groundwater into the tributary by the replacement of 
the c~!ve~ aa we!! as the redirection of the spring water. 
Treatment of soils will red~ce the source of contamination to the 
groundwater. No unaccept~le short-term rieX. will result from the 
~plemer.tation of these reme~iea. 

Attai~~er.t o~ A~~li~&:le or Relevant and Appropriate Requirements 

As est&;liehe~, all CER~-A remedial actions must comply with all 
established AJUL~s. These remedies assure that the groundwater at the 
:adco-Hughea site will meet avail~le MCLa under the Safe Drinking 
Water Aet (SOWA) as well as the North Carolina Administrative Code, 
Title :s, Subchapter 2~; Classification and Water Quality Standards 
Applicable to the Gro~ndwatere of Nc~h carolina. Per those 
cheo~ca:e which do no have aaa~qned MC~s or other specified cleanup 
goa:, to-be-considered health-baaed values will be attained. 
Discharge from ~he groundwater treatmen~ system will meet either the 
POTW'a pretreatment atandarcE cr N?DES permit discharge limit• under 
the Clean Wa~er Act (~~h,. ~ne CWA is an applicable requiremen~, 
w~ile the SDWA (M~e) ie relevan~ and appropriate. 

Coet-!!!ec~ivenese 

A!terna~ive 9, the selected alterna~ive, ie the moat co•t-effective 
remedy tha~ wil! achieve clean-up goala. The total present worth 
cos~ ie 54,830,900. Al~ernative S, the contingency alternative, 
would ~rovide a compar~!e leve! o! protection has a present worth 
cost of $6,279,900. 

The os EPA has determined that the coat• of the selected and 
contingency alternatives are proportionate to the overall 
effectiveness and both are a reaeonable value for the money • 

.s. -Otilizati91t9( Permanent Solutions and Alternative Treatment <or 
Resource Jtsoy!rvl Technologies to the MaximW!I Extent Pnctic;:&l;?le 
!KEPI 

··-. 

Be~~ the selected and contingency alternatives utilize permanent 
solutions and treatment technologies to the maximum extent 
prac~ic&ble. Both provide short-term and long-term effectiveness and 
would reduce the toxicity, mo~ili~y, ana volume through extraction 



- 67 -

and trea~ o! the grour.dwa~e:. Bo~h would req~ire an eatUnated 30 
yea~s tc achiwve groundwater =~~an-up goals. Both would re~~ire an 
est.ma~e~ 3 yea:a to ach~eve sc~: clean-up goa:a. The aelected 
remedy, Alternative 9, is the ~oat cost-effective remedy but not may 
not be ~p:ementab~e i! the Ci~y of Belmont POTW or other local POTW 
is ~n&b!e tc acce~~ diacharqe from the Jadco-H~ghes aite within a 
reasonab:e per~od o! time a!te~ the signature of thia ROD. 
Alternat~ve S costs :~at under S!.S mill~on more and would become the 
ae!ectec remedy for the site ~: the above contingency is not met. 

7he e~at~tcry preference !or treatment will be met because the 
princ~pa: threat f~o~ the Jad:o-Hughes site is ingestion of 
contarr.~r.a~ed groundwater. Beth the selected and con~ingency remedies 
w~:: reduce th~e r~sk tc pub:~c health through the capture of the 
groundwater pl~e as we:: as ~he reduction of the aource of 
groundwater cont~.inatic~ v~a soil treatment. 

Docurr,e:!':e at ion o~ Sigr.i~ ica!':e Changes 

Two aiqr.i~ieant change fro~ the proposed plan is incorporated in this 
deeis~on docume:!':e. ~he proposec p:an recommended that the 
grcund,.,·ate: treao;:mer.e !.:". A:eerna-:~ve 9 would be utilized with three 
c~seharge ope~or.s: to PO~, e~ •~~face waeer with HPOES permit, or 
na-:~ra: inf~:tratior. onaite. Howeve:, the Feasibility Study 
ident~!iec a separate treatmen~ for groundwater that would be more 
effective and more effec~en~ for meeting surface water diacharge 
re~irements of an NPDES pe=mie. Add~tional public comment is not 
necessary because incorporaeion of this technology in Alternative 5 
is considered a :ogica: outgrowth of the ir.formation on which the 
public a:reacy hac the opportunity to comment. 

The second significant change is the culvert replac-=-nt option. The 
propose4 plan r.commended the possibility of removing the buried 
culvert to eliminate qroundwater discharge with surface water 
diversion. ·~er, the replacement technology as identified in the 
FS haa o..D~~orporated into the selected remedy. This is 
pred~n&ft~ due to storm water and flood control problema that are 
not coat-ettective to implement. Confirmation of the elimination of 
groundwater discharge will be determined by results of the 
comprehenaive site monitoring progr&m which will occur on a quarterly 
basis. 
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APPENDIX A 

RESPONSIVENESS St»D!ARY 

This community responsiveness summary is divided into the following sections: 

SECTION I. 

SECTION II. 

SECTION I II • 

SECTION IV. 

SECTION V. 

overview. This section discusses EPA's preferred 
remedial action alternative and public reaction to 
this alternative. 

Background on Community Involvement and Concerns. 
This section provides a brief history of community 
interest and concerns raised during remedial planning 
activities at the Jadco-Bughes Site. 

Summarv of Ma1or comments Received During the Public 
Meeting and the Public Comment Period and EPA's 
Responses to These Comments. Information provided in 
brackets [ 1 supplements and/or clarifies the Agency 
responses given during the public meeting. 

Remaining concerns. This section describes the 
remaining community concerns that EPA should be aware 
of in conducting the remedial design and remedial 
action at the Jadco-Bughes Site. 

Transcript of the pyblic M!etinq. This section 
provides a transcript of the Proposed Plan Public 
Meeting held at the Catawba Heights Elementary 
school. The meeting was held on July 26, 1990. 

SECTION I. OVERVIEW 

The formal comment period for the Jadco-Hughes Superfund Site was held 
from July 26, 1990 through August 24, 1990. The comment period was 
extended to September 18, 1990. The Selected Alternative for Remedial 
Action at the site addressed the soils contamination, the surface water 
contamination and the groundwater contamination. A copy of the Proposed 
Plan Pact Sheet, aa well as a copy of the Jadco-Bughes Risk Aasesament 
Fact Sheet are attached to this Reaponaivenasa Summary as Attachment A. 

During the public ~inq, the results ot both the ~ial Investigation 
and the reasiDility Study ware described to the attendees. The different 
technologies that ware identified and analyzed for potential usa at the 
Jadco-Bughes Site ware also presented. The discharge location had not 
been finali~ed at the time of the public meeting; the Proposed Plan 
listed three discharge options which included discharge to the publicly 
owned treatment works (POTW), discharge to surface water or onsite 
infiltration. 

The overall COmmunity response indicates that residents favor the 
remedial action selected for the site. 



SIC'!' ION II I BACltGBOtlJ!D ON COMMPNITX INVQLVEMIH'l' AND CONCilUfS 

The Jadco-Bughes Site is an abandoned solvent recovery and storage facility 
located in North Belmont, North Carolina in Gaston County. The six acre site 
is situated in a community characterized by residential areas and light 
industrial use. Homes are located immediately adjacent north of the site. 

The operations at the site were conducted between approximately 1968 and 1975 
when the State of North Carolina ordered the operations to cease. The State 
also ordered the site to be cleaned up; cleanup continued on the site through 
1978. Based on results of environmental samples collected by the EPA in 1983, 
the site was proposed to the National Priorities List and finalized in 1986. 

The majority of the public interest and participation occurred during the years 
of active operation and subsequent cleanup. Pressure from the local citizens 
ultimately resulted in the State ordered cleanup. Active public involvement 
decreased substantially with the resolution of the main problema associated 
with the operations on the site, i.e., fish kills, drum spills, site fires, 
odors from the storage and incinerator, etc. Essentially, the pr~ 
objective of closing the site had been met. 

During the sampling activities that occurred between 1983 and 1990, many of the 
residents have allowed their wells to be sampled and analyzed for site related 
cont~nants. In addition to the EPA sampling efforts, the State of North 
Carolina also had some of the private wells sampled. 

Formal community relations were conducted in the vicinity of the site as a 
result of the HPL status of the site. A community Relations Plan was developed 
and updated as the Remedial Investigation progressed. Several site-specific 
fact sheets have been cU.stributed. Two public meetings have been held to 
discuss the progress and the results of the Remedial Investigation and to 
formally submit the Proposed Plan to the community. The Administrative Record 
was available at the Belmont Branch of the Gaston County Library where 
Information Repository baa been eatabliahed for IDCre than two years. Prior to 
the meeting, EPA published a public notice to announce the meeting and the 
apacific time frame of the Public Comment Period (July 26, 1990 to August 24, 
1990, and then sub•equently extended to September 18, 1990). 

SEC'l'ION III. SUMMARY OF PUBLIC COMMEN'l'S UczMD DURING 'I'RE PUBLIC MEETING AND 
THE PUBLIC COMMEN'1' PERIOD AND AGENCY RESPONSES 

COncerns that the community has identified include a desire to elLminate 
incineration as a treatment option for this site. Monitoring of residential 
wells has been identified aa a priority concern by residents, State officials 
and EPA. Public water linea are available in the area. A comprehensive study 
will be ceeducted to determine all currently used residential wells in the 
immediate area downgradient. This data will supplement the well inventory 

J 



report conducted by the Jadco-Rughes Steering committee of Potentially 
Responlill:ile Parties. Additional monitoring of these wells is required by the 
Record of Decision. Property values and land value in the vicinity of the site 
is another concern identified by the community. 

Specific community comments presented at the public meeting are outlined as 
follows: 

• 

• 

* 

* 

* 

A citizen requested that incineration be •ruled out• completely • 
Agency Response: Incineration is not being proposed for remediation 
at the Jadco-Bughes Site. 

A definition for PCBe and VOCs was requested • 
Agency Response: PCBa are defined aa polychlorinate biphenyls. These 
were used in transformers in the past and are organic in nature and 
are not volatile by nature, or do not readily evaporate. (A PCB 
compound ia one of several aromatic compounds containing two benzene 
nuclei with two or more substituent chlorine atCllllll. They are 
colorless liquids. Because of their persistence, toxicity, and 
ecological damage via water pollution, their manufacture wae 
discontinued in the United States in 1976.] VOCe are d8fLned aa 
volatile organic compounds which are characterised by their raadinaaa 
to evaporate. [Organic chemicals which poaaeas the tend8ncy of a 
solid or liquid material to pass into the vapor stage at a particular 
temperature; for example, at ambient or even elevated weather 
temperatures such aa a warm summer day. 

Clarification was requested on how much contamination remains in the 
soil at the site. 
Agency ResponH: The majority of the waate materials were removed 
dl.lrinq the removal action that took place between 1975 through 1978. 
However residual contamination has been confirmed in some areas. The 
PCB removal action was discussed in some detail outlining the cleanup 
levels for the removal. The cleanup goal baa bean defined at 10 parte 
per million (ppm). The area will be cleaned up until no PCB remains 
in the soil greater than lO ppm. (The soil removal work plan is 
included in the Record of Decision •• an Appendix.) 

A citizen ••ked hqw far the contae;nation fin the groundwater) has 
gone and wh.tber it would atop before it fthe contaminant plume! gats 
to hie well. 
Agency Response: 'l'here have been low levels of contamination from the 
site that have been detected in private well samples, though all those 
level a have been well below drinking water standards. 'l'he groundwater 
extraction ayst.. was discussed as to the effects it would have on the 
plume, such as stopping the migration of the plume so that it would 
'not impact the private wells. 

A citizen asked if the site will be cleaned up wall enough to live on 
the site or to develop the land. 
Agency Response: The S.lacted Remedy, when implemented will clean the 
site up for whatever purpose. The groundwater treatment will restrict 
any dr:inki.ng water walla from being placed on the site until tha 
cleanup goals are met. 



* Several questions focused on the groundwater plume. the extraction 
svstem, the final disposal option. 
Agency Response: The three options of discharge were c:tiscusaed 
identifying the criteria that would have to met for the respective 
discharge option. The extraction system was also briefly discussed aa 
well as the monitoring requirements to ensure that the pump and treat 
system will work as designed. [Some discussion centered around 
problems that the Belmont POTW had been experiencing.) 

* A member of the Potentially Responsible Party IPRPI Steering committee 
asked if the Proposed Plan included the removal of the culvert and the 
diversion of the stream. 
Agency Response: Yea, that is the Agency's proposal. The storm 
drainage of the area was also discussed. 

* A citizen asked if prope;ty value around the site was going to decrease 
or be affected. 

* 

Agency Response: The Agency does not have the answer to that 
question. The real estate market is not addressed by the Agency. 
However, the area is known for being a growing area, called the 
"Metrolina Area". (EPA is a regulatory Agency and must enforce CERCLA, 
but cannot attempt to predict changes in property values. ) 

A citizen asked what he could do to get his well checked. 
Agency Response: The PRPs have offered that service. Please see the 
representative. [During the formal comment period, a letter was 
received by the Agency of another citizen located in the vicinity of 
the site that requested his wall to be sampled. This request will be 
forwarded to the PRPs. The Agency agreed to sample this -11 if the 
PRP Steering Committ .. should refuse.} 

Remaining questions centered around the comment period, the availability of the 
Administrative Record and the availability of the Meeting Transcript. 

SECTION IV. REMAINING CONCERNS 

In addition to the concerns identified above, additional monitoring 
(sampling/analysis) of residential wells for site related contaminants and well 
use may be necessary and has been specifically requested by the State of North 
Carolina. 

S2C'l'ION V. TBANSCRIPT OP' 'l'BE PtlBLIC MUTING 

see Attachment A. 
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THIS, a Public Hearing of Jadco-Hughes Superfund Site, 

2 held on Thursday, July 26, 1990, beginning at, approximately, 

3 7:37 P. M. in the Catawba Heights Elementary School, 101 

4 School Drive, Belmont, North Carolina, before Libby B. Sims, 

s Court Reporter, 402 Sunset Circle, Dallas, North Carolina, 

6 with BARBARA BENOY, Remedial Project Manager, presiding, the 

7 following proceedings were had, to wit: 

8 

11 

12 

13 

14 

15 

16 

18 

19 

20 

21 

22 

23 

24 

25 •••••••••••••••• 



l THURSDAY, JULY 26, 1990- 7:30P.M. --

2 

3 

4 MS. BARBARA BENOY:- Good evening and welcome. 

5 Thanks for waiting a few minutes. I guess we've got about 

6 everybody here. Most of you already know who I am, but I'll 

~ 
I cover it again. I'm also going to be trying to does these 

B overviews myself; so bear with me. 

9 My name is Barbara Benoy and I represent the 

10 Environmental Protection Agency as the Remedial Project 

,, M8nager assigned to the Jadco-Hughes site. 

12 we appreciate your coming out tonight. I know that 

13 eveybody's schedule is busy but this is an important meeting 

14 and thank you all. 

15 The last meeting that we held here was in November 

16 of 1989 during which we presented to you the preliminary 

17 results of the Remedial Investigation. 

18 Tonight's meeting we'll also present the results of 

19 the Remedial Investigation as well as the results of the 

20 Feasibility Study but, more specifically, EPA is presenting 

21 a proposed plan. It's a proposed plan for the remedy of the 

~ site for the clean-up of Jadco-Hughes site and I know that 

23 you are all very glad to hear that we've gotten to this 

24 point. 

25 This meeting will initiate the formal thirty-day 
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public comment period. Today is the first day. As l said 

2 before in past meetings with you that your involvement, your 

3 concerns, your questions, your comments are very, very 

4 important to us. They are vital as part of the decision­

S making process. And, again, I appreciate you coming out. 

6 Because EPA wants to accurately address each and 

7 every concern, we do have a Court Reporter. She will be 

a generating a transcript. That transcript will, also, be 

9 available at the information repository. Most of you are 

10 familiar with the information repository already. It's been 

11 e~tabli~hed and now has the -- the administrative record 

12 which has all of that documentation that EPA uses to make a 

13 d~cision for the remedial site. I did check the 

14 administrative record, it is at the library and it is 

15 available for you now. 

16 Hopefully, you all got a set of the handout sheets. 

17 They should be all of the same fliers, but they're not all 

18 going to be in the same order. There were some last minute 

19 changes that I've made. 

20 Turning your attention to the agenda. I'm going to 

21 try to keep the presentation part of this meeting very, very 

~ brief. It's going to cover the Superfund Process and how it 

23 applies to the Jadco-Hughes site. where we are in that 

24 process. We'll talk about the site history. Again, we'll 

25 talk about the results of the Remedial Investigation and the 
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Feasibility Study. The next item will be the E~A's ~roposal 

2 for clean-up. Michael Henderson will then address Community 

3 Relations; and at that point in time, the real purpose of 

4 our meeting is to hear any questions. comments from you. r 

5 would like to keep a majority of that meeting for that 

6 ~urpose. And if you don't mind, we will hold the 

7 question/answer ~eriod at the end. If you'll just hold your 

8 questions or if you tnink of a question, write it down so 

9 trat you don't forget it. 

10 We have several people here tonight, I also want to 

11 introduce. They will be available later for the questions 

12 and answers; and if you guys don't mind, just stand up when 

13 r call your name. 

14 Michael Henderson. Michael is with the EPA. H~ is 

15 Commu~Jty Relations Coordinator assigned for this meeting, 

16 Jadco-Hughes site. He was with us last meeting. 

17 Elmer Akin. Elmer Akin is with the Environme~tal 

18 Protection Agency's Health Assessment Office. He is al:o 

19 ..;i.th Region Four in Atlanta. 

20 Lee Thomas. Lee is from the EPA Ground-~ater 

21 Technology Unit, again, Region Four's Office in Atlanta. 

~ Giezelle Bennett. Giezelle is in the Superfund 

23 Branch. She is my current Supervisor. 

24 Joe Claypool. Joe is with CPHFPC. Joe has worked 

25 directly with the site on a monitoring capacity watching all 
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the activities with the Remedial Investigation and 

2 Feasibility Study. EPA is required to have a third-party 

3 oversite available watching all PRP activities, all RI/FS 

4 activities and I'll explain a little bit more of that anc if 

5 I don't clarify it, ask me. The oversite is to insure that 

6 EPA's protocols, standards or procedures are all adhered to. 

7 With us, also, tonight are Lee Crosby and Jack 

Butler from the North Carolina Department of Environmenta~ 

--sorry, should have called one name at a time--

Department of Environmental Health and Natural Resources. 

11 We thank you for coming, also. 

12 Okay. Move on to Superfund Process. After we did 

131 this line, it's not quite in order but, hopefully, I'll be 

14' able to clarify. Can you see this? 

15 In 1980, the Comprehensive Environmental Response 

16 and Liability Act-- there's something missir.g --I'm 

17 ~orry -- CERCLA was passed to deal with some of ~~e ~5:ion's 

18 hazardous waste sites. The law is, also, known as 

19 Superfund. I'm sure you're more familiar with that --with 

20 that name. It requires the EPA to determine the nature and 

21 extent of contamination on a Superfund site. 

22 When Superfund was reauthorized in 1986, even more 

23 stringent clean-up criteria were identifi~d. To follow this 

24 process, a site can be discovered in a lot of different 

25 ways. What usually happens is the State contacts the EPA if 
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it"s a concern. A preliminary assessment or a sit~ 

2 inspection is done. Data is gathered and we subjec~ the 

3 site to what is known as an HRS ranking and that's just a 

4 model takes to the ground water. the surface 

5 water. how the water is used. whether it's drinking water, 

6 whether it's a recreational use. It also takes into -- it 

7 takes the environment. any environmental concerns into 

8 account. And it comes up with numerical scores. And the 

9 magic number is 28.5, and they decide if it ranks above 2~.5 

10 it"s proposed for inclusion in the National Priorities List, 

11 ~o.~hich we call NPL. If you haven't figured out yet, we use a 

12 lot of acronyms from the alphabet. so, I"ll try not to give 

13 )'OU much of that . 

14 When I'm talking about the fact that it'~ out o~ 

15 order, the PRP search is actually or usually done between 

16 the HRS Ranking and the R!/FS negotiations. 

17 PRP stands for Potentially Responsible Parties. 

18 The agency conducts the search to determine if there are 

parties that might have been --- come on in generate!", 

20 site-owners. disposers, anyone who might have been 

21 potentially responsible for the site contamination. And if 

22 those parties. when they're identified, are willing and able 

23 to conduct the activities, EPA negotiates with those parties 

~ and allows them to do the work. That saves money for the 

25 funds for sites where we don't have the potentially 
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responsible party -- potentially responsible party 

2 identified. So, those two bubbles are really reversed. 

3 If you cannot come to agreement with the PRPs, then 

4 again, Superfund monies can be spent and the PRPs may be 

5 liable for the cost that is spent. 

6 At that point in time, when negotiations occur --

7 let me back up a second-- if there is agreement, then e 

8 Consent Order which is a -- it's a legal document 

9 their attorneys, PRPs have their attorneys -- and we do come 

10 tQ some sort of agreement to conduct the wor~. 

11 The R!/FS is then conducted. The Remedial 

12 Investigation, the RI, is a study, it's an in-depth study 

13 thet d~termines the nature and extent of the contamination. 

14 :t determine~ the media that's been contaminated. It 

15 determines where it is, how deep it is, how far it's gone. 

16 The Feasibility Study is then conducted which looks at the 

17 available technology of how we can cleanup particular 

18 medias. How do you cleanup ground water out of grass roots? 

19 Down in the ground water. How do you cleanup sub-surface 

20 soils? And we're still learning. We will continue to learr 

21 for a long time. 

~ At that point, we take the alternatives with the 

23 different technologies that we looked at that can be used 

24 for particular sites and we develop them on a site speci•ic 

25 basis. Some things just aren't practical or they're too 
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expensive; and in further development process. there's a 

2 proposed plan that comes out. One, in particular, looks the 

3 best so to speak. Once the proposed plan or the selected 

4 alte~native is developed, it is presented to the State, 

5 presented to the public or to the community. We would li~e 

6 your acceptance. We need to know your response to it. 

7 That's why we're here. All the comments, all the analYtical 

B data, any-- all the applicable environmental laws that also 

9 apply; the water act, any State statutes. 

10 They're also taken into account when we make the 

11 decision which brings us to ROO. That stands for Record of 

12 Decision. Once all this info~mation is compiled, your 

13 comments, the State's response, all the data, we develop a 

14 Record of Decision submitted to my Regional Administrator 

15 and hopefully he approves it. 

16 After approval, we may enter into negotiations with 

17 th~ PRPs to conduct the Remedial Design and Remedial Action. 

18 The Remedial Design is just what it says. It's the actual 

19 design of the cleanup. It's the engineering specs; it's 

20 well locations, fence locations, monitoring programs. It 

21 has everything in the plan -- we have to again to approve 

~ and review to make su~e the State approves; and in RA. 

23 Remedial Action, is the point we all like to get to, actual 

24 cleanup, the implementation of the cleanup of the site. 

25 The only -- at that point, what you have left is 
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the removal of the NPL. The only time that that can occu~ 

2 is when the site has actually been cleaned up and that's all 

3 in the process, also. There are certain types of ground 

4 contamination that could take years, decades. 

5 I'd like to so to sites specific now and bring it 

6 to the Jadco-Hughes site. 

7 When I made my introductions earlier, l failed 

8 to to acknowledge some of our PRPs are here tonight; and 

9 we have the Steering Committee spokesperson and ~h~ir 

10 consultants, consultants; and attorney -- Ben, would yo~ 

11 like to i~troduce any of your people. 

12 MR. BEN LEACH:- I guess we're just here to listen. 

13 But I don't think we have anything to talk about. 

14 MS. BENOY:- As most of you know, the Jadco-Hughes 

15 site is located in Belmont, Longhaven Street, and l believe 

16 i~'s right over this hill, or this hill, this one? 

17 It consists of, approximately, six acres and i: ~as 

18 originally used as a solvent reformation facility or it was 

19 supposed to be used for that. That process -- that 

~ facility, design, ultimately failed and it resulted in mo~e 

21 of a storage facility of quite a bit of accumulation of 

~ waste. There was industrial waste, solvent waste, a lot of 

23 things just needed to be discarded and the site seemed to be 

24 a convenient place to put things. Historical 

25 indicates that operations did begin as early as 1959 --
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excuse me, 1969. No official records of the facility 

2 .don't show the operations beginning until 1971. The 

3 

4 

accumulation of waste materials include large tanks on the 

site as well as about eighteen thousand drums. There was 

5 stain~d soil. Over the lifetime of the site, there were 

6 spills into the creek. Those of you that live here are 

7 quite a bit more aware of what went on at the site than I 

8 am. But complaints from the community were frequent and 

9 they were serious, and the site was finally closed down by 

10 the State in 1975. 

11 During that year, 1 believe the cleanup was 

12 initiated and it continued through 1978. In 1983, the final 

13 removal of some of the bulk storage tanks was also 

14 conducted. In that same year, EPA conducted samplings. 

15 Private wells were sampled, soil on the site was sampled, 

16 sedim~nt and surface water from the streams were sampled and 

17 the resulting data was subjected to the HRS system we talked 

18 about; and due to the potential contamination for ground 

19 wat~r and surface water this -- the resulting score was 42. 

20 The site was proposed for the NPL in 1984 and was 

21 finalized in 1986. EPA then negotiated with various firms 

~ that had conducted business with Jadco-Hughes facility. And 

23 they came to an agreement of the Administrative Order On 

24 Consent 1986, in September; and, again, as I said earlier 

25 the Consent Order outlined the terms in which EPA will allow 
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the PRP to conduct the RI/FS. 

2 During the RI, this is an old map which comes from 

3 a much previous report but it was a very good one from an 

4 overview site. Contamination was detected in surface water 

5 and soil, particularly in the landfilled area, which you see 

6 where the concrete pad is that's the operation's area and 

7 that's what we usually refer to as the Report. 

8 The area where the word. culvert, is in this bo~. bottom 

9 area was also determined to be contaminated with significant 

10 le-vels of PCBs. 

11 Th~ landfill in the operations area anc the Pit 

12 areas that were used were found to be contaminated 

13 predominantly with volatile organic compounds. PCBs at 

14 lower level~ in this well area revital lower cor~er, were 

15 found in landfills as were metals and extracted organic 

compounds. But again, the predominant contamination o~ t~e 

soils seems to be volatile organic compounds. 

18 The ground water has also been found to be 

19 contaminated and volatile organic compounds seem to be the 

20 most common. Because we had different classifications of 

21 chemicals, I kept them in the classifications to talk about 

~ presenting to you different classifications. More specific 

~ data is available in the reports. We did not include trem 

24 in our proposed plan because it would have been a lot of 

25 information. 
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The Feasibility Study and Remedial Investigation 

2 are in the information re~ository and I'll try to answer 

3 your questions about that. The ground water contamination, 

4 we have seen the most significant levels on site. Ther~ has 

5 been resam~ling of the offsite ~rivate wells -- I have to 

6 adjust my voice and some low levels have been detected in 

7 some of the ~rivate wells. But they are low -- at level: 

8 that are below drinking water standards and if-- I'm not 

9 aware of anyone using private wells solely for the drinking 

10 ~ater. If anybody knows of one, ~lease let me know. 

11 The private wells that we sam~led are to the north 

12 of the site and that is the direction that the ground water 

13 is migrating. 

14 The surface water contamination was also with 

15 volatiles. And this map, I don't really considl!'r i+: quite 

16 a~curate in showing surface water. But the surface water 

17 co~tamLnation is believed to be due to either the discharge 

18 of the ground water, contaminated ground water, through this 

19 culvert. You can see the dash line that goes through the 

20 site. It's damaged. We know that it's damaged in-- ve~y 

21 likely in place but, also, another source of contaminated 

~ surface water could be surface water run off from the site 

23 itself. 

24 The Feasibility Study, as I said, is the next step 

25 in the process of where we take the different technologies 
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the~ are available-- and I'm soins to speak mostly ~ro~ t~e 

2 slides -- that are available and that can work fo: a 

3 particular site. For example, the soils-- some of the 

4 things that are considered capping, where a cap is put o~ 

5 top of the soil so that they cannot be -- they're not a~ 

6 exposed pathway. However, it leaves the contaminated soil 

7 on site. Removal, that's always an option-- pick it u~. 

8 One of the questions with removal is what do you do with it 

9 whe~ you pick it up. You've got to do something with it. 

10 Treatment --such as incineration-- that's one of 

11 t~e o~tions ~h.ich you can use. Soil washing -- where the 

12 ~oil is actuallY washed. Soil vapor extraction which you'll 

13 lear~ a little bit more about ---

~R. TONY HAYES:- ---ma'am, may I interrupt you 

15 ju~t fo: a seco~d? 

16 MS. BENOY:- Yes, sir. 

17 MR. HAYES:- I certainly wish you would rule out 

18 incineration at all. They had a minimum incinerator down 

19 there that was just absolutely terrible. If you'll notice, 

~ it's in a pocket like this and you have more or less an 

21 inversion there that holds all this in ; anc 

~ it's just absolutely I would hope that ya'll 

23 would just wipe that off of it and any other program 

24 but not an incineration, not on site. Okay. 

25 MS. BENOY:- And we're not proposing that. 
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2 

3 

4 

MR. 

MS. 

MR. 

MS, 

HAYES:-

BENOY:-

HAYES:-

aENOY:-

okay. 

We're not. 

I just wanted 

I understand 

to be sure. 

-- I -- that was one 

5 thins that I expected to hear from you. The -- I had 

6 mentioned that in the history. ~or any of you that do not 

7 know, the site had an onsite incinerator that was never in 

8 compliance and I really have not found the exact amount of 

9 time that it ran but it wasn't very long -- was it? 

10 MR. HAYES:- It was a long time. It just didn't 

11 work for a long time. I mean it was down t_here 

12 

13 

14 

MR. HAYES:- But it worked for, you know---

MR. WARREN RHINEHART:- --- it just didn't do the 

15 jcb that it was designed to do. 

16 MR. HAYES:- I don't know whether it or not. When 

17 it came out of there, there was just absolutely unlimited 

18 It just lay in the little valley there and 

19 didn't ------------• not in any sense of the word. And it 

20 was so bad -- and I won't say anymore -- that when I was 

21 over there that you had to hold your mouth like this to get 

~ in the house. 

23 MS. BENOY:- There are some depositions. citizens 

24 complaints, that are in the files that I have read and ! 

25 appreciate you sharing that. 
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The other media which is really more thar. -- and 

2 ground letter -- some of the options that we look at are 

3 physical containment, where we physically containment it. 

4 The hydraulic containment is technology that you put a 

5 barrier within the soil that prevents the surface water 

6 , the ground water from moving and migrati~g 

7 from the site. Treatment such as air stripping, activated 

a carbon adsorption, in-situ bioremediation -- these are 

9 treatments designed to reduce and ultimately eliminate 

10 contamination to a certain-- bring it down to levels, 

11 cleanu;::- levels. 

12 ror the Jadco-Hughes site, the Feasibility Study 

13 presen~ed -- let me back up. Thirteen technologies were 

14 identified in the Feasibility Study. And for the Jadco-

15 Hughes site, eleven were further developed. And I'll just 

16 ~riefly go through these. 

No further action. No further action i~ ~equi~ec 

18 to be considered for every site; for more than one reaso~. 

19 But basically, to give EPA and the public an idea of base-

20 line comparison. This is how the site is. the risk that it 

21 poses, this is the problem that it is, as it is, if nothing 

~ else were to be done to it. Are you following me~ I hope I 

~ said that clear. 

24 Deed/Access, Restriction and Monitoring. Deed 

~ restriction doesn't do much. It identifies in the future 
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property purchasers if there's a problem with the site. 

2 .Access restrictions again, it keeps people out, but it 

3 does nothing to eliminate the problems. Monitoring --

4 monitoring is -- you can watch to see if the contaminati?n 

5 migrates it's a problem, has left the site, you can watch to 

6 see if the problem -- what the contamination does. But it 

7 doesn't do anything -- Number 2, doesn't reduce well 

8 doesn't change it•s not really any different from the no 

9 furthe~ action as far as the cleanup technology. 

10 The next three are just official steps added on. 

11 The third one would be -- is Number 2 plus a cap. Again, it 

12 does not-- it does not treat the soil. it just covers the 

13 soil. CaPtion also inhibit ground water pump and treat 

14 system. 

15 Number 4 was that -- thGse options, plus ground 

16 wate: extraction, ultra-violet treatment, discharge to Fites 

17 Creek; and 5, you can read, also, soil venting and 

18 flushing/culvert replacement. 

19 Off-site land disposal is Number 6 with Ground 

w water extraction treatment and discharge to Fites 

21 Creek/Deed/Access Restriction/Culvert Replacement/ 

22 Monitoring. 

23 The seventh one Incineration -- the rest is pretty 

24 much the same. 

25 Number 8 was Cap or Ground Water Extraction, 
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Aeration Treatment, another treatm~nt ~yst~~ t~=~~~~c: 

2 . Discharge to POTW. I 
I 

3 Number 9, Soil Vapor Extraction/Sci! FL.!~~ . .:.;.~· ' 

4 Ground Water Extraction, Treatment and Di~~ha~g: 

s Number 10 was Off-site Disposal. 

6 Number 11 was On-site Incinerati¢~ wi~~ tk~ 

7 remaining part of it pretty much e~uival~nt. 

8 Congress identified or through the--:~~~~!~ ·~ 

9 $SY Congress but EPA must utilize th~ nine ~~.:.-• cr~~~ ~· - 10 a~:er we developed alternatives that are viab!~ ~o~ ~n~ 

11 site. We must deal with these followin~ pine : !:~ri!. 

12 called nine point nine criteria. 

13 

14 it should be is the primary criteria. !~~ :~=~--!c~ 

15 cleanup most protective human health and ~~vi·~~~:~:. 

16 complies with ARARs. These ARARs --let':: ~e-e ~· : .. 

17 it now that !'m up here. The applicable ~eleJ:r~ a~: 

18 appropriate requirements and that's just a fan'=Y z>"··c-y,.. ~.-:-• 

19 

20 example, clean water act, state, the ground watl!'r wt! h:·. · 

21 promulgated maximum contaminate levels. all thes~ arl!' 

22 considered ARARs. It's just our little catch phra~e. -~ ·~ 

23 very important-- ARARs were identified-- the co~ce~: -· 

24 ARARs was identified --------that reorga~.:.=.a:io~. ~·' 

25 Superfund, 1986. The third criteria is t!".at it r"-:'=·' :c"='·' 

~ 
4 
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II ,, 

lc~g-term effectiven~ss. 

of :ir:1e. Tha~ it provide~ short-te~m e~fe~~ive~e~:. 

the reduction of toxicity, the mobility or volume of 

contaminants b~ addressed. Implement ability tha~ it cc- ::·-~ 

done. That is important to us. 

y-;..:. n·.at it ~eceives State acceptance. That it r!!'ce~, " 0 • 

~-=-~~:~nity acceptance and, ye;, we must cc-nsider <che cc~·-

9 " ,, T~~ Feasibility Study presented thre~ fi~a: 

10 =~ter~~tives anj /'OU can read thetr· --Number 1. ~-~·· .-? ·~ a~.: 

11 ~· ·- ~.,.- 1 1 
:"C._-~ ---

\. - ...... 
. . -

co~~e~ts are-- we're asking for your --we are azki--:g for 

' 
13 )I YC. ·, 

1-h:.'re s~king for your swggestior.::, ~o.•e-'rf' a<o:li~,, 

10 '/0U · -- you i<no"'·, please, it's not l imi te.j to ju~': ...:'"'-= ~ ·~'=' 

heve r~t on th£ board OY on the table here. 

18 Numb~r 9 --Soil Treatment, Ground Wat~r Pw~~ ~-~ 

19 -r~Zt"''.ent. Number 9 does say surface wate'!" diver;ior•. ': ''(· 

20 restrictions and monitoring. 

21 Number 11 was soil incineration, ground wete~ 

22 and treat, surface water conversion, deed restrictions 

23 mc~itorins. These are not exactly as they were preser~~~ i-

24 the Feasibility Studies and EPA has modified the recom~~-j~~ 

25 a:ternative or alternative that the ER~·~ have ~~e~E~~~= 

I 
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~he p-c~~sed plan, we selec~ed Number Q c- ~e 

was~~~ prop~sa! ~hat was presented. We looked a~ t~e ~:~~-

E,5~~~ vents are Put into the soil, corta~i~ate~ area~ 

C~~ar a~ea lE forced into the syste~. The conta~ina~ec 2.·· 

Yow've got the volatile organicE. :h~ 

1" 

12 or·~~-- th~-e ~c a ~istake in the proposed plan. T• says 

·s i ·-~_,.,he~ si~--=- beca'J~<:' t"'.c: soil contamination se~ms tot.;: ·.·~,·. 

I 
15 !I 

I! 
19 ji ex:~a:tio~ system in that the ground water is lowe~; ~:. 

20 there~ore, more fumes or greater surface area is expose= 

21 A~te: the emission of the soil vapors is com~~7·~:. 

22 clean water is flushed, also, through the soil and this :~ a 

23 technology in itself. So, you've got the second techno!:g' 

24 introduced to the soil. You flush uncontaminated, clee· 

25 ~eter throu~~ the soils and it washes or f~Jshes l"'e 

i' 
I' 

I 
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co~tami~a~t~ cut. 

3 ground wate~ pum~ and treat systeM. The contami~ate~ ~a~~ 

4 ~ould then b~ treated with the ground water contam~nat~~ 
I 

5 'i the cc-ntaminated ground water in that system. 

6 Extraction wells are installed through the s~te ir 

7 

e I 
2-ea~ o~ conce~n where the highest contamination is ~c~-~ cr 

~v~r i~ areas int~rcept from, stopping the conta~~nar~~ c-~-,, 
s II ,, 

il 

1C II 
I :t 's not my a~ea of expertis~. s~: th~ 

1' !l 
,, 

12 li 
il 

=-ea~ t~at we are concerned about with the ground w~ter 

~3 'I cc~ta~inatic~. Agsin. the treated ground wat~· will be 
I' 

,_ 

; 5 reques~~d t~at th~ di~:harg~ options be ex~anded tc incl~~~ 

~c thre~ options-- the local POTW was the discharg~ o~:_:-

t~at'~ ide~t!fi~d in th~ Fea~ibility ~t~dY. 

18 st·~a- ~hich wc~lj require an NPDES Permit or at lea~: 

19 standards identified by NPDES that have to be met. 

~ site infiltration which would require that the ground wa~~ 

21 b~ cleaned up to MCLs or the maximum contaminant level w~ic~ 

22 would probably -- well -- and higher standards that a·e 

23 

24 

2s 1 

II 
I' 

identified by the State of North Carolina. The cleanup 

on-site infiltration has the most stringent cleanup 

c~­
' -

requi•ements for the water becaus~ it's going ba'k in~o t~e 
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1: 
;I 

II 
I 

2 :1 
-+i 

3 have scm~ further evaluation of criteria, and t~~ reme~c 

4 ~~at ~~·reproposing-- we believe that-- ! need ~o bac 

5 !I 

6 !r 
II 

7 I; 
II 

c~ Number 9, EPA is recommending t~at 

e~!!~tility Study suggested culvert rep!aceme~t ar~ EPo 

~~~~~ -- is prop0sing that the culvert be remove~ a~~ ~~~-

8 li 
'• 

9 'ol? -·: b~t that it be diverted aro~r~ :~e si~~. 

~c t~?t t~E: ~o~ld eliminate any contaminants i~to t~~ 

12 ~~~~·ins from t~e site, ground-- surface water conversior is 

B~c~ing u~ to the Selection Criteria, we belie~~ 

'E ~.:...: :'"! t r-.~ N~:iona_ Contingency Pla~ as well Se: ·- _ ~-

T~os~ are the requirements that we mus: ~~~~:-

, 8 ~~is is an innovative technology th?: ~~ 

19 b~lieve that will be effective at Jadco-Hughes an~ a: 

20 point in this process that we determine that it's not 

21 effective; obviously, we change direction. We'd ~ind 

22 something more appropriate to the site. ~e believe t~a: ~: 

23 can achieve ARARs with the cleanup levels that are gains t~ 

24 be identified. Most of those have been identified, sue~ eo 

25 I ti'·~ m-<~ximum :::ontaminant levels. 
I 

I' ,I 
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ultimately-- it's not in the p~oposed plan. ! don't k:now 

if it's tha~ I could list them all out ~o~ yoL. I , "'· 

I jus~-- I can't do that at this time, but t~ey·~e 

a~a~labl~. And it is a cost-e~fectiv~ alt~rnativ~. 

Anc, a~~in, tnis is yo~r this is whe~e EP~ 

id~~ti~ie~ i~ to you and we refe- to that comment here 

I'm going to let Michael talk. Now, that's a 

c~ ~r&ormatio~ and I hope that I haven't overwhelmed yo~. 

A~~~~ ~ichael tell~ you s little bit about Comm~nity 

,. 
,, 

12 il MR. HENDERSO~:- As Barbara saic, my name is 

~3 ~:cha0! HEnderscr. And :·m doing the community relatiors 

·- f~~ t~i~ ~artic~lar meeting here. 

. ~ 
- I W:'t~" ~c.~ ~::~f..~ abor...':. community relations, we'r~ 

10 It's a two-way ~tr~~:. 

·-
I• 
I' 

12 I 
I' 

:e: yo~ know whe':.'s gci~g. but it's, alsc, you pr~Jidi~; ~s 
,, 

19 
I in~ormation; and one of the reasons is because we can't do 

20 it without you. We find out about sites, about situatio~~. 

2~ history, etcetera, from talking to the people in the 

22 community. We don't know. 

23 One of the ideas or one of the purposes of the 

24 whole type of community relations strategy is to find wayE 

25 

II 
I. 

II 
i! 

an~ mechanism~ of making sure that throughout the en~ire 
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~-oces~ an~ t~at ~it~ discov~~Y all th~ wey thr0UG~ :~~ ~~d 

2~ w-:~: :~~ si~~ is cleaned up~~ how ape we goin2 to ~~e~ y~~ 

The ~ipst thing we try tc do is develop what w~ 

By this, we have c~-

co~tra~tcr! c- either people from our staff come o~: a-~ 

~s:~ to the residents that are close, say, withiM a mil~ -

~we rriles of the site, and find out what are thei- conc~·rs; 

We take this basic informa:ior a-~ 

!I 
~2 /i b.:::.:.c ba~kgro'_lnd of this community. These are t~e things 

.-~~:~~rc ~·-=- ~~te which are-- concerns them. 

·s ne~j :~ de is develop what we call an Informatio~ 

e~~ adrri~istrative record -- we p~~ 

18 ir~:-m~tio~ we have durins the history cf this site, co~~~~ 

19 c~ 0 emediel Investigation, the Feasibility Studies. vo~-

20 Community Relations Plan, your Fact Sheets -- all this 

21 information is placed there where the community doesn't 

22 necessarily always have to write EPA or call somebody. 

23 Something here in your local community that you can ge: the 

24 II sa~~ information here. If there is some more details yc_ 
II 

25 !I 
lj 

wan:, yes, we say, encourage you, write us or cal:. 

li 
li 
II 

I! 
li 
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sho~ld have somet~ing here i~ your location tha~ yo~ d:n·~ 

~a·-1e ':o :-ur. al.!. cvi:O'·- creation to find i~. 

we, also, try to use press releases. 

come~ u~ and ~e think you need to know right away, we t-; tc 

p~~ it in the newspaper_ We use public notices to let 

p~0pl~ to notify the community of public meetings t~=~ w~ 

~€ve. We do think like the public meeting here to~ig~t -

w~ich, for example, in this case, the law requires at t~e 

~ e~~ c~ Feasibility Stud>· that you do the publ~c me~ti~;. 

thirty days public comme~ts p~-:cc • - -J 
G ·~ the 

~2 Spe:king of the Court Reporter, in this particula~ 

\3 ~r~tance, since t~is i: goins to be part of what we call a 

,_ 
-a==c~s~ and summary for the record of decisior. ~~e- ycu j~ 

1:S ~~~~ ~ comme~t or question, please state your name clee-!) 

'o This informatio~ will be co~~~:e~ i~ 

,-
18 :nfc-~eticn RePository sc that any citizen and int~reste~ 

19 party car. go by an~ see it. 

20 We are at this point, as I said before, the Pub:i: 

21 comment period. During this public comment period, ~e a~~ 

22 accepting oral comments as well as written comments. One of 

23 the things we have out on the desk besides the Fact Shee: 

24 the;e is a self-addressed, stamped envelope; postage bei~g 

25 Pai~. tha~ if you have a comme~t. we can just take one c& 

,, 

il 
'I 
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t~ose envelopes and put it in t~e mail and drop it t: u~. 

W<.: d:: ~eed yo~- =omme~ts, we do need your concer~s -.. .. .. .0,;... • ,_ • 

whet's going tc ~aPPe~ because yo~ live in tkis cc~~~nit 

and yo~ h3ve a rig~t to make or express yo~r desires on~ ~~~ 

WE do work for the Federal G~vernme~t c~~ 

your taxes pay us. If you have a~y questions or any 

prcoie~~ about that, I would encourage you to wri~e w~. =~~~ 

8 wha':eve-. If yo~ call me, I will probao~y te:: 

i~ y~u as~~~, !'ll find you one, one way c~ t~~ ~t~~· 

, , : c~~··- ge: it tr''? exact time YC'I..' call rr.e, I ~o.·ill let yo'-" 
I 

12\1 )<~.'.· I·J·:,:;: c.::.-,··- get it. 
I, 

But r will get YOU on ans~e~ 

. " 

1' Cn( ~f th~ intere5ting programs ':ha! ~oE bee~ a:sc 

a -,-.'v r-,... .... for a grant up tc Fift1 

'8 Sollars to ~~re their own technical advise- tc int~-~-~: 

What it requires, gene-ally, is 2 

twenty-percent in-kind matching fund. It can be, for 

example, if a lawyer says he's going to work wit~ a 

22 community group and he says, Well, my normal rate wi~~ ~~ e 

~ Hundred Dollars an hour, but I will donate it to you Y:~ 

24 ca~ say, Well, hey, he worked twenty hours or whatever 2~~ 

I 
I 

25 i! t~~~ iE T~o Thousand Dollars or this is Fi~teen Hundred 
,, 
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1~ 

- !I 

18 ,, 
I· 

1C. ,, 
- ,I 

20 

21 

22 

23 

24 

z~ I 
::>'I 

I• 

1. 

j! 

,: 

Dollar~ or whatever 3~d apply that toward :he matchinz ~-~~ 

in~titutions can~ot apply for it. National Environmen~a: 

groups ca~not apply for it. It is, basically, gearec fc-

~he comm~ni~y itself. If anyone is inte~esteG and yo~ c~-

=• a -emecial proces~. If a~yone is intere~ted. th~ 1~7 

the ~ho~!~ talk t? i~ a lady name~ Denise, ~-E-N-!-S-~. 

.- h • . , .E E •. 

number. 

r:umber . 

Thi~ i~ basically ---

'"''- ~--~ o~. 

Mf. ~lCHAE~ HENDERSON:- It should be in t~e ~~=~ 

~S. 8ENNE!T:- --- it'= a ~04-3L 7 -2234. 

~R. ~ENDERSON:- No, he was asking about the e~: 

MS. BENNETT:- Oh. 

MR. HENDERSON:- We have an 800 number. 

----------------=~-- Is it in this? 

MR. HENDERSON:- In fact, it's a general 800 

So, that would be-- he may get it, he may n::. 
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E~cause one c~ the probl~ms we've had is t~at Re;~o~ F~~-

We cover Nort~ Carcli~3. So~~·-

:srolina, Georg~a. Plabama, Tennessee, Mississ::::>c-i, Flor:-:--

an: t~~ State of Kentucky, and this is the o~her reason w~ 

5 nee:J the comrr!,..:nit>. There are only about on~ tho~sa~c. 

6 may~e eleven hundred people in our Region Headquarter~. 

do no~ have district offices. So, a lot of the tnirs~ . ~ 

8 & --- ~, .. i" t'!'rrrl~ of site history and thl!' things that. ;:;-e 

Or what's going c~ ct t~~ ~::, 

12 st~~~ t~ go all the way around. This is another reason we 

don't many ir: 

~s ~r=~ the~ it'~ happened in other regions where citizer! 

19 have ~h2nged the record of decision by their comment~. 

20 fact, there's one-- one region, what happened was that 

21 remedy that the citizens came up with was cheaper and mo-e 

22 effective. So, it's not a closed thing. We mal<.e those 

23 recommendations based on an evaluation of everything. 

corr1ments here, comments from the State, comments from a~~ 

i~:er'!'~tea pa~~ies and submit it to the Regional 
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~e de need to-- ~~need tc hear from you. 

M~. P~:NE~ART:- Yc~ said even during the clea~.~ 

period it i~ -- we ca~ ---

5 

I 6 

7 
I 
il 

~e- ic·~ 

8 

you can -- huh ---

M~. R~!N~HART:- even during th~ cle3~up 

--- ~\..!re~ Sure. 

9 :~ ther~·s a ~0mment or ~ 

-._-- :. . r ~ • ·!"" . .=. ·- ev.,.~? 

c- ·.·r E. 

' 

12 !; ·~is iE ~ot, ~o~ exa~ple, say a locked thing that we say, 

13 ~-~~~:. ~ :<..: j.:.~: ma!.c-E- your ~vmme11ts during appeal. Now, v.o::-

1.; 

'5 

-
,-

18 i! 

19 I i 

onr,sing. :t doesn't stop for, say, this meeting c· ~~~- ~e 

=om~ ~P fo~ a fact s~eet. This is an ongoing process ~n~ 

20 any time you have a concern call us, write us. That's~!"":':. 

21 we're there fo'!". 

22 Yes, I encourage you to do that any time, any ::~e. 

23 This is the basic of how Community Relation work withou: 

24 getting too far into blowing it up but, yeah, we do t~e 

25 ~u~::~ comme~~ period, we do the public meeting, we 
,, 
.( ,, ,, 
lj 

1: 
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'I 

II 
il 

2 !I 
~ 

~ometi~e~ ~av@, what we call, availabilit) ses~ic~s :~ wh~c~ 

3 ii 
4 

lr 

at t~e library from 4:00 to e:oo and you can co~e in a~~ 

t~!k ~o ~~one on one. We have done tha~ be~or~ 

5 I• 

II We have, also, in certain instances have go~e ~=o~ 

1: 
E I' 

II -
·' 
II 

e I, 

~~~~t!tio~5 :~ commu~ity groups to come and ta~~ t: t~e-

··ic~~ croble~s or things tha~ have bee~ 

~ 

• c 

-- : c:: ~ -: 2 -. 

I. 
12 I' ,I diffe•er~ the~ any other governmental prog~am i·~ ~PP. w~ 

·-

·-

r"\" ~ -. :f ;:,,-.. ..... 1 t:.~ "I-._.'--_._..-- • Thirteen perce~t c~mes o~~ 

18 part~~s :2 -- ~:·~a replenish~ng fund. ~.s they ;:s 

19 we c~- ~E~ the money to work on other abandoned EiteE 

20 so, i':'s a seli'-yeplenishing fund. 

21 That's basically it in a nutshell. I hope I c:.::<-': 

22 forget anything and I will be around to answer a~y cues:.~~s 

23 that anybody has. Thank you very much. 

24 

li 
MS. BENOY:- Give us a chance to set up here 

25 
II 

l~P<e !I 
! 

•o suggest a quick break. And we'l! tur~ on the c. 
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·I 
L ., 

1 jj CC"''diticr~er again so ':.ha': i': ~Nill cool do•~r~ aga.:.~. 
'I 

2 i! 
-- 8:3·::> P.~. --

--BREAK. --

~ 2 ;, 

1~ Okay. 

1~ ~:e:tc::. There i~ a n.icroP~':'ne in the back. 

'-

So, fo~ ~he one ai~ 

19 co~diti:ner p:aced in ':he school. 

20 back there. ~ithout the air conditioner going, it's nc: t~c 

21 bad, but you may ~o~ant to use it just to make sure. 

22 Mrs. Corrie Hayes:- Why can't we have the air 

~ co~ditioner? 

24 

25 ' 
il 
i 

II 
II 

MS. BENOY:- ~e have to record it and she ---

:"!R. RHINEHART:- well, can we open the coc-
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4 I 

1 ~. •' " ,, 

·'l ,_ 

~~y~e anc g~~ a br~eze from there? Is thr~ ---

M~ 8':"" ................ ,.- --- ~~at. 's ~.:. r.e T• 's ~ret:, ....:.=-:- ~ - . . . 

there, too. That 's ~o.~hy ---
MR. WARREN RYINEHART:- Okay. 

MRS. CORRIE HAYES:- I thought if you wer~ 

c'"'' ... :-. - ' ...... :t ~or my husband, "'e'd se~d him o~tside. 

But ! o~e~ the f!oo- ~P tc -~~ 

: ·~ l~~e fo~ the~ to explain to me exactly what PC9s e~c 

I mear just. basically, ~o.~hzt i: 

~~. 8EN0Y:- What we call VOCs -- that stand: ~~-

... ~.c. 

·~ :ht:;-~:-.-- 1 :-':..~~~·-!.,C·: --Elm~:. you r.".ight want tc ~~ab:-rp+-c 

T '~ 

·g ~~- 8E~OY:- Such as Benzene, Toluene, Aceto-f · 

20 those compounds that readily evaporate. 

21 ways you can look at the~. that volatilize, that as=-:-

22 anybody that "'ants to jump in and help out here. 

PCBs, polychlorinated biphenyls are not 

volatiles. They -- I can get you better information 

b~tt~r chemical information-- I really don't hav~ ~ 
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jl 

1' 

!I 
12 :: 

13 II 

I· 

expla~a~ion ~ff th~ top of my head. The extractable or~~~i 

whic~ means t ... :- .. 
' - -

they're carbon based. But they don't volatilize. You~--·· 

~av~ t~~ fume~. the emissions. They stay -- they 

evaoorate into the air. They stay in their form. 

c. - - ~ 

-.-.:. "'. -

~R. HENDERSON:- PC8s were used a lot i~ 

~R. WARREN RH!NE~ART:- I mean is t~a: magne~~~- c~ 

~~. 8~~0Y:- It's an organic com~o~nd. 

~~- LE~ THOMAS:- Carbon and Hydroge~ -- the:~ 

It's Carbon and ~vdroge~ 

14 e:·:: thingz !H.'? ~'iat. 

'5 

16 

,-

I 
I' 

\! 

11 
18 I 

C_,.., 'T 

C> ' - ask E. genera:!. c'..Je~tic~? 

s:. r. 

MR. TONY HPYES:- It's my understan~ing 

I 
19:1 meeting that someone said that ninety percent of th'? 

20 chemical$ of -- I asked a question about leaching off t~e 

site and ! may be wrong, my impression someone said ~'"~: 

22 most of the chemicals have not been site, t.hat 

23 they were there because of the soil content which has be~-

24 held in a basin underneath that. Did I dream that or d;< 

~ someone tell me th3t? 

I 
I 

1: 
II 



M~. 8E~0Y:- No, sir. Most of th~ contamineti0-

site. Again, a lot of contamination of waste was ~e~ove 

the 7o·~. but we have found residual contamination. 

area~. we fo~nd signi~icant levels. I need to tell 

n~~d tc tal~ about thi~. ! forgot all about saying·~-~ 

~h~ PC8 area is being addressed in an interim measure. 

2 a~e~cy looked at the levels. Agency for To~ic Sub~t:~ce" 

e--~ 0~seas~ c~~t-c: looked at the levels. 

• 2 It's a significant part of the action th?t 

~h~ DRD~ met withE~~-

·~ r,c.-:v<=.~, ~o I 'rr: not the lead person for that pa~ticcl~,. 

r·~ still the Remedial P~oject Mc~3g~r 

. 5 ~~~ t~~ site. Werren Dixon is going to be the On-sc~~~ 

·s Coo-dinator, wh~ is working with the PRPs on this. Ancth~r 

20 Administrative Order on Consent has been signed. It's, 

21 again, similar to the order that we had for the RI/FS. ~~t 

22 I'm sorry that I left that out. I certainly had no 

23 intent ions. That is a very important part of the site. 

24 That's how the PCB soils are going to be address~d. 

25 particular area they're going to remove -- if r rememb~-

•' 
II 
;I 

II Dage 33 
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correctly, the top ten inche~ and anything above te~ ~arts 

per million or a~ove will be removed f~om th~ site area. 

MR. TONY HAYES:- How deep will they probe for 

t hst ':" 

M~. BEN~Y:- The monitoring program! dor.'t thi~-

6 has been finalized, but they will -- there is some ~ini~~l 

7 requirement -- the top ten inches, if I -- and pleas~ 

ccrrec':. me. BE>~ C'!" $':eve, the top ten inches is wh2t th'=''·'r€' 

9 11 g:-~r- ':.:- ~':.<:rt. off w~t~ an-::i th<?'l they're going tc bao:.:. i': o-. 
'· 

!! 
,. 
', 
•I 

12 !1 

13 I MP~. COR~!E HAYES:- What will they do with that 

~~ ~~il~ Where ere they going to take it? 

~c 8EN0Y:- They're going to take it off the site. 

: re~ll~· tc a rer~itted f2cility is what I u~derst~r~ 

~:'-:.. ':r.-:: o~e.r. c': this point in time, because it.:.: 

19 ~R. STEVE QUIGLEY:- --- if you want -- do yc~ ~art 

20 me to say something about this, Barbara? 

21 MS. BENOY:- If you'd like to answer that questicr, 

22 that would be appreciated, yes. 

23 MR. STEVE QUIGLEY:- My name is Steve Quigley. I 

24 work for a company called Conestoga-Rovers & Associates. 

25 ~~·re the consulting engineering firm that has done the work 

II 
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i 
I[ 
:I 
i 

II 
!I 

1 

!I 
2 + 

during the Remedial Investig~tior and Feasitil~~~ Stuc~ c~ 

.. :.~e site. Th0 ouesticn was just asked abo~t Pee 

3 contamination and how it's going to be taken c~~ and~~~·~ 

.! ~~·s g~i~0 to be taken . 

5 I! ~..:erring C'1 right now and we're working on i: to-:ic.>. a:=. 
1: 

6 
jl 
il matte .... c-= fact. We will be hiring on behalf of ':'1e PP~~ _ 
II 
lj ~o~trac~c· who ~ill come in and excavate the ma~e·ia: e-: 
[I 
1: 

= ~ake i~ off of<=-site to a secured landfill. 

-

. ' 
"' ':?~e t~is meteri~l and store in a secu .... ed fashion ur~ike a 

,. 

. ., 
'" Th~ question was asked earlier of ho~ we would 

'3 -- ~=~ deec ~o~ld we so and how would we ~on<=~r- ~~~: --

- The work p~an the: 's bee-- - ~ . -...... : .:,. - ..;:.. 

. 5 

- Whet we're going to d0 i~ S- i- a·: 

:2·e Eome more shallow holes down about three fee: a~: take 

1 3 1 sam~le-s tc- profi~e the depth, to see how deep tbe oce~ ~?ve 

19 rr.:.~·a':ed be""ore we go in and dig; and once we ge: :hi:.': 

20 information, we'll go in, dig out what's contaminated. 

2~ sample it to make sure that we have cleaned up ~o,~hat w3'3 

22 there and then-- we have that confirmatory information, we 

23 put clean backfill which we've sampled from somewhere e:~e 

24 to make sure we're not putting dirty stuff back on the s~~e~ 

25 b~t we put clean backfill in and the top soil or. so>?ec '• 
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and it's back tc. it~ original co~diti~~. 

down ten i nc'1e<s or you go down a foot, two feet, if yo•...: '"'::·;-:-

contaminatec. da~p contaminated soil down there, what·~ ~-

5 keep it from leaching back up if you put fresh soil o~ ~~~ 

MR. STEVE QUIGLEY:- Well. the objective is to gc 

crd pick up w~atever is contaminated. 

~~ TONY HAYES:- Just w~atever dept~; 

9 !f we gc c:,;..._-. 

,. II 
I· 

12 II are. 
:I 

13 
,, ,, M~. TQNV HAYES:- At thi~ point, did you say that 
II 
I 

14 I ~·:-::~ ar . .:~ not :-~he- .. ir:car~ino~er.ic~ (sic): 

~ 5 

MR. T~NV uov~s:- Okay. Tha~k you. 

~R. EDDIE BARKER:- I'm Eddie Barker and! live -,.., 
~·. 

C~earwater Lake Road which is downstream and I still use my 

20 well for drinking water. How far has the contamination g~t 

21 down and when will it stop before it gets there: 

22 MS. BENOY:- We have -- Joe, is it clear water~ 

23 The one that i~ perpendicular. we have seen low level: o~ 

.]Lome of the contaminants migrate as far as Clearwater Road. 

I be~ieve. Do you know if your well was one of the one~ 
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that was sam~~ej~ 

MR. E~~!E 8AR~EP:- ! hav~ bee~ there !ix ve=r~ 

3 I doli 't kno~-;. 

8~NOY:- This would have been t~i~ pa~~ yeE-

5 ~~- E~~IE BARKER:- There's three house= :~~-! 

6 ~~ere'~ mi~~ s"d the two up toward this site, but we e:l ~se 

.,. o•-! ~ wells . 

Do y~u know where Cascr S:ree• 

It's parallel with it 

Could you give me your na~~ 3gain~ 

..... Eddie Barker . 

! dor't kno~ -- the name =~e~ 

-. ~~e~ not sound familiar like -- 6E i~ ; . 
- c 

'c A.,.~ i~ you're not aware of it, permissio~ ~-~: be 

19 o~tsined ~~~or~ we sample wells, whether it's us or ooo~ c~ 

II 
22 li any of our contractors. 

i'i' 21 permission. 

We don't -- we don't sample h~~~o~: 

we wouldn't come onto your site, onto yc~-

22 I property without your permission. Also, where detect~o'i 

23 ,, contaminants has occurred, we have submitted letters tc 

24il_the owners, to well users. 

- , , 
C--

25 ~c. WARREN RHINEHART:-
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1 I 
I 

2 .!-

3 

4 

5 I 
61 

I 

7 I, 

8 
II 
I 

9 il 
I; 
I 

1·:: 

11 

12 

13 

14 

to Clearwater Lake? 

MC:·. BENOY:- There ar~ ce~tai- level~. ve"r"y ' - c, .. 

levels, they're below d~inking water standards, yes, ;i· 

that we have sampled. 

MR. WARREN RHINEHART:- That came off of this s~:e~ 

M~. LEE THOMAS:- Well, let me speak to that fc· 

just e seconc. !'m the person who's been responsible fc· 

~h~ 1~ou~d ~!te~ Part cf the EPA overvie~ site and r·v~ 

Th~-~·~ no question about that. The highest levei~ 

~~ ccn~amine!i~~ are contained in monitoring wells t~a~ are 

"='"' ':.he -sit-=. There are some low levels o~ some o~ t~7 

15' "'''?talc: that rave been detected in some of the wate- •·~=l!e-

that's nat~ra~ly occurring in the soil. ~o. but by ~ar. 

19 :~ere's no cuestion that most of the contaminant; ere~::!! 

20 contained on the site at this time. Okay? 

21 MR. WARREN RHINEHART:- Well, I think his hom~ 

~ would ~robably be about half a mile from the site. 

23 

24 

25 I 
I 

MR. EDDI; BARKER:- Yeah. 

MR. S~N LEACH:- What's your address on Clea~wa~"'~ 

L~t.--=- Poad? 
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~ 
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i/ 

I 

I' 
if 
I 
II 

~~- 5TEV~ C~!GLEY:- The well that was sam;!e~ ~!5 

32~ Clearwater Lake Road. 

Mr. E~O!E BARKE~:- What •s the name cf tre- -- r:·. 

the name" 

~P STEVE QUIGLEY:- I believe it wa~ ~r Vcis 

Is that ~ig!-.t""' 

~P ELMEP A~!N:- I think on the recc~d i: 's ~~ 

MR. EL~EP AKIN:- ---where is that in re!atio~s~ic 

...... E~:.>!:: 8ARKE~:- !' 308 . 

M~. EDDIE BAR~ER:- 3le ---

ELM~R AKIN:- ---so, 329 wo~ld be cl~se· ~-

1 8 '-"C'Uld it b€' ---

19 ii MR. EDDIE BARKER:- I don't kno~ tha: me-

20 know just about everybody else. 

21 MR. WARREN RHINEHART:- I think if 329 is the !~~~ 

~ site tested, I don't think they got to his house. That': 

23 above his house back towards ---

24 

25 '/ 

li 
II 
ji 

II 
!I 

MR. ELMER AKIN:- --- towards the site ---

~R. WA~REN RH!NEHAR~:- ---Sykes is the- ~2-'= 
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ii 

!:ame. 

2 4 MP. BE'~ L=:ACH:- I'I'T'. 8en Leac)-, f:ofT'. the Tech,.,~cal 

3 II 
Jr 

Committee of the PRPs. we he shouldn't have ~o ~o:~y 

about this, Barba~a. if we didn't test his well. 

·II 
6 I' 

II 
7 

II 
I· 

8 II 
I 

~hat ~r. Thomas said is correct. 

th&t have been dra~n from the samples that ~e did take, i: 

m~y answe: !~~ Question. If it doesn't answer the Que~~:c~. 

t~e~. yo~ ~~~~. ~~·d be very glad to sample his well a~~ 8~~ 

9 

1() hav~ aryt~~Y wc:ry about ~hether his well is good or net. 

I f:lc. EC':-!:: 8~RY:ER::-. Yea~ .• but ho~ CO: YO'...: if '~ 

12 ar~·t goin~ to in the next five years, make it down? 

1 ~ ~c 8~N LEACW:- I guess Ms. Benoy should answer 

'4 1. tha~ ~-· tha~·~ the objective of the work that w~ a:e d0irr 

·s II 

. 6 ~s. BENOY:- That is-- what Mr. Leach said was 

1 '7 ir "1F·. LEE THOMA'::- The alternativ~ i-:: thet E~~ '-: 

18 

19 gpound work p~:t is concerned, is going to involve capturing 

20 the ground water that is contaminated with extracted wel!~. 

2, wells that would pull the contaminated ground water ou: -• 

22 the soil and remediate the ground water. So, EPA has a Pla~ 

23 to keep the highly contaminated ground water that's on the 
I 

24 

I 
site from moving off-site to endanger the wells that are 

25 I 

I 
downg~adi~g it ~rem the site. 

I' 
II 
II 
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t~irty ya~ds, o~ the site. Have those we~:s bee~ teste~~ 

~S. 8!::NOV:- No. 

5 II M~. LEE THOMAS:- I believe a:! the ~ells hav~ ~~~~ 

'I 
6 II teste-c. 

'I MR. WARRE~ RH!NEHART:- And those a~e the onee :h~· 

yc• ar"'- refe~,..ing to now that have low level cor.:a.,.:rc:-:~~ 

gc-''\~~v:-

II 
o~~ e~t t~i~ one, becaus~ really I do~·t hav~ it 

'2 Steve. a!so, may be more aware. 

-;;: 

!'m net sure ic !'rr a~swer:-; 

~8 q_re~tion. but I don't have the specific ~<Jell 

19 ~R. WO~REN RH!NEHAR~:- I think you do. . . -. ' 

20 curious as to why you arrived at the Solution Nine as 

21 opposed to Solution Eleven and what's the future for t~~· 

22 can that property be cleaned up and in the future deve~c~ed 

23 

24 ) 

II 
25 I' ,I 

i' 
II, 
I ,, 

I 
( 
I 

or is it going to be sort of like the Love Canal neve,.. t~ 

any commercial value to anyone? 

MS. BENOY:- Deed restrictions will be placed or 
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the site and if ! remember, it will continue on deed~ fo~ e' 

2' long as any contamil'"lation ~emains. I really I Ca~"''t 

1C 

II 
, ~ \I 

12 il 
'I ~ 3 I 
I 
li 

project what type of development might, you know, be 

~owards a re~iden~ial ---

MP. WARREN RY!NEHART:- so will it possibly be 

~~eanej u~ well enough to live on it or develop or so~e~":<s 

i = ~ o remove - ' ' o_. contamination above our action level. Once 

w~ ~i~is~ wit~ that, the soil will be clean and you will b~ 

14 Et!~ t0 u5c th~ 5ite for whatever purPoses. However, :he 

·s -;~o:_r::i,.. wa:e.,... w' 1 ' net bo:> clean an~ that's wher~ tre 

You'd have restrictions en P~t:in; 

--~~~a mor.!.t:.r:.~~ ~e~~ 01· --!mea:! p:Jt a C;ink~ng ~,:;,~e-

18,
1 

.-~e~2 in and d .. ink the ground water, but the scil itse:• 
I: 

19 s~0~ld be fin~ once we finish with this cleanup. 

20 MR. EDDIE BARKER:- If you can't clean the groun~ 

21 water up there, what's going to keep it from coming on down 

~ my way? I mean the water's got to start somewhere and it's 

23 got to go somewhere. 

MS. GIEZELLE BENNETT:- Well, that's what we're 

scing to do. The system that we're going to pu: in is nc: 
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or!~ going to cl~er it up, b~~ it's going to conte!r th~ 

gro~~~ ~ate~ s: i~ ~cr't continue to move towardE yc~· 

d.irect.:.cr .. 

That meaT"l: my well's 

Well, that's ell c.....,; ......... 
--. - I'·..: 

cf the desig:-: 

~c. ~EE THOMAS:- We're not going to desig~ ~h~ 

~av~ grourd water clean~~ gGa!s t~~: 

• 3 I~ cas~ cf m~etinJ the 

?10'~ ic-:- c.f time ...:hen the ground water a':. the site, oS "1:·.·, 

: l' .·.- - . 

1.---.o., ;..;e'U imoleme,.,t the cleanup goals a:-.C: at sorr.e :::>:~-: 

19 t"~ fl!t'.C .. .,. the ground water will be safe. Of cou~se. '~- 've 

got to realize, also, that there•s some natural continuatio~ 

that will be occurring at the site as well. So, there 

22 as long as there is some threat as long as the cleanu~ ~~s~s 

23 haven't been breached, then we will still be ~urs~irg 

24 cleanuP goals at the site. 

/I 
25 I 

j ~ 
li 

~ ..... 8P; LEAC~:- Lee, why don't you give t-er· a 
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~R. LEE T~OMAS:- Okay. Ground water is like o~·~~ 

thi'1g: on earth. It's effected by gravity. 

d0wnhill, b~t ground water moves in the spaces in ~he rc:' 

ar~ the•e's a lot of resistance in those space:. 

w~:.e":" mo·:es at a very slow rate of spee-::1. That's wrv t'".:: 

~ontaMination fro~ the site has not, for the most pa•t. ~: 

12 ~~eed. So, the•e's no imminent danger of the ground water 

~ 3 s~ddenly movins ~f~ the site and causin~ people'~ wells to 

.. It's just the~ -- w~~t ~p're 

15 e='1c~-nej abou':. is in the long term if no ground ~at:· 

·c, ~~~eo:~~ion occurs, there is the possibility that P€OPl~·~ 

1:' 

18 t~e plu~e moves of~ site or if the site should cha~ge ~a~cs 

19 ar~ peo~le dr~l! wells where there is contaminat~or 

20 presently, then those wells could be contaminated. 

21 MR. ELMER A~IN:- Perhaps what would relieve yo~r 

22 mind as much as anything is continuing monitoring progra~ o~ 

231 that water to be sure that all this works. I think the': 

24 will give you probably, you know, the information that yo~ 

2: r~3lly would want to know. 

I 

:I 
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I meer. we guys who SPend our life worrying abowt !~i~ss 

like t~is are confident of the technical solution t~a~ w~ 

~reproposing here. Sut as Mr. Akins jus~ sai~. or!y by 

contir~ed testing of what's really happening wi!: be pre~~: 

w~ether our confidence was right or not. 

moG~~~-i~g is not goirg to end when the ROD is siane~ -

e, -~=· ~~ ~~~ng~ ~~ se~ that cur remedv is effe:tiv~ 

I 
'2 lj 

ii 
I 

'9 
If 

,..e>: C~PR:E 1-'AYES:- Because 1 saw those d-...:~·-= 

- ,..,,...J T 
c. - - those holes that they dug 

a~l that stuff in there, are you telling me that st~f& i~ 

~c~tlv still there? Is thet 

!"<='. E' ~:::~ A!<' !N:-

crushed the~ ---

~R~. COR~I~ HAYES:-

MR. LEE THOMAS:- You're asking if it's st::2 

~ the ground water? Yes. I've looked at all the data ve-~ 

21 carefully from all the ground water monitoring well.s. t...,.,.·,,e 

22 got -- we've had monitoring wells sampled of successive 

23 occasions and I have checked all the data very carefu ll v 

24 I and, yes, the-- you can clearly tell areas where there ere 

25 If p~!~-uPs of contamination and because of the fact tha~ ~~c 

i 

II 
I 
1: 

I 
I 
.i 
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I' II 
II 

' 1 s~ou~d watE- mc:es at e :e~y ~low •ate cf speed, th~-e :~ -

2-fl d:-·..:~': ':.'-,2• ~"'0 b ... ~!-: cf th~ <J!"Ot..:n~ wate:"' contam~nati~r .• :. 
!: 
I 

3 I 

I 
~till containec on the site. That is correct. 

I 
4 I 

I, 
M~. CORRIE HAYES:- Well, who-- my questio~ i~ zr~ 

il 
5 

!I 6 
\l 

gcing to p~mp out that mess? And what are yc~ goins 

d~ w!t~ it when you get it cr whatever, containers or 

' 

II 8 I, 

someti-,irg"' 

MR. L~~ THOMA5:- Well, what we'll do is the grc~~~ 

-

~ co~~tit~ents that are present in the ground wat~· a~ tc wh3t 

'' 

12 ji ~c~~':.i:~e~t~ of concern i£ the great~st volume, I gue~s. the 

13 cf concern is the volatile orgar:i~~. 
;: 

14 li .: =-- ':. ~~!- :-:?~-=. c:. :ct cf times we use e t=J~oce-sZ" o~: a_·· 

~: :-:-.: r-' i - :. 

. 5 

·s ':~~ a~o~rt c~ vc!et~les, it is essentially a harmles~ 

19 ~p~~~~~re would be a very small amount released into t~e 

20 atmosphere, but it will allow all to be cleaned up in t~o 

21 ground water. 

22 

23 Creek? 

24 i 
r-

25 1 w=- ,. 

I 
·I li 
!I 
I! 

MRS. CORRIE HAYES:- And that'll go into Fites 

MR. LEE THOMAS:- No. No, the water -- after t~~ 

comes out of the treatment system, the water will have 
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I' 
:i 
'I ~~ :.c --have to me-~': g-:-ownd wate>"" clez.nul=' ~':3i·Cc.~c:-: 
·' 

~ ,I 
I 

3 :1 
1: 
'I 
'r 

.: I. 

MR. WAPRE~ R~INEHART:-

~S. BENov:- There are three optio~s 

c­
':!· 

~~=:· WARREN Rloi!NEHAPT:- --- I I'T'ean ...:i:: :t be 

5 ·~~ucked off tr.e site? 

MS. SE~OY:- Will the water? 

MR. WARREN RHINEHART:- Yes. 

'2 WC'L~-=i b~ di:chzr<:::'? to the local POTW and that':;; put::::::h 

1:.' 

• e 
I· 

~-- ~-· C ~. I - th'? di~ch3rge to POTws has ~ot bee~ ~~at 
:j 

20 

\I 
21 j: 

'I 
22 

II 
23 

,, 
1: 
'I 

24 li 

successful for whatever reasons. The POTWs have their 0''-

requirements and standards that they must address a~c r_:: 

adhere to. They can be fined when they're not in 

compliance, when they're not meeting those. Yes, I 

u~de¥stand there is some problem right now with Belmo~t ·~ 
I 
'I 

25 P2T~ ?-~ that even the director has recently res~grej ~~~ 

Page 47 

l 
; 



ij 

I 
I 

, I 
I 

2~ 
3/1 
4 

5 

6 

the City Manager is going to have to become certified. Sc, 

they're dealing with some problems of their own. 

~e a new situation for them to deal with. I talked tc -- ·~ 

th~ C!ty Manage~. I know that the PRPs have contact~~ ·~c-

~he second option would be ---

~R. EL~ER AKIN:- ---before you leave tha~ 

yes ---

the point is, that wo~!j .: __ 

That process is to further degrade all these 

13 ·_'-.:.n~::: t·:>:. al"1.; i"' it won't do that, 
II 

"5 

16 " ,, 

·.·-:~:..:..,._,_c.; w.:+:e':'" wor.'t -- car't be handle~:..:. thc:t o::.· __ 

18 li ~.:,,..; m:.1ch they can discharge and they have to operate :"'e> 
:I 

19 P ::lent in the manner that whereby they stated in the 

20 discharge limits of their permit that's carefully monitor~j. 

21 So, you know, throughout the whole process, there wil: ~~ 

22 checks to make sure that the contaminants remain withi-

acceptable levels and aren't released in the ~nvironme:: ·~ 

cause harm. 

MRS. CORRIE HAYES:- But the former fello~ 
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il 
I 

II 
lr 
II 

il 
2 !i-

3 il 
.:1 II 

I' 

5

1\ 
I 

6 :r 

B 

s 

,-, 

13 

16 

18 

19 

20 

21 I 

'I 

22 

il 
23 ,, 

I 
24 lj 

25 II 
!r 

goins to th~t ya' monitored th~ plant, that P!a~t yo_·-~ 

ta:ki~c a~~ut or are that they're mo~i~oring it~ 

~5. eENOY:- We would not be involved ~it~ t~e~· 

ron it or i ng. ~hat's part of their program. 

~R. LEE THO~~s:- ---but they are going i: 

That'~ ri:;i'~. 

E=-"1r""Y:-

MR. TONY HAYES:- Are they monitoring themse!~e: c-

8Ef\!'lY:- Yes, sir, they have a Mcl"'.ito,..ir-:-

eithe· This wcu!d be treated on $ite and t~e vast c. .. ,'-'-' 

c~ :he contamination would be eliminated, extremely 

Again, it's got to be acceptable to the plant, it's gc: 

be acceptable to-- it's got to meet the permits c~ :~e 

plant_ The plant has to be able to integrate this wate· 

into their own system and that's a big concern. 

MR. WARREN RHINEHART:- Would ya' have to b~i:c ~ 

ta-:~_:ty down tlfere to do whatever you're talking abc.·-: ~-
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you just move a temporary facility in to -·- hew de yo~ gc 

~ about thi$ and what's our time frame we're talkinG 3b=~~~ 

3 MS. e~NOY:- 7he usual time frame for the de~is-

4 fc~ ~~~ti~g it on paper, for developing it, for EPP revi~. 

5 i~ less than a year to get to a point where we can app-c 7 

6 the desig~ and say, Yes, this is acceptable and web~~:- -L~ 

7 remedia! actior. Everything that I've see~ p·opose~ ~o_:; 

8 b~ a treatment facility on site. Yes, si:. The extr~~ti=~ 

9 ~v~~~T. t~~ w~!ls would be installed at the Eite. T~~ 

1 G 

,. ~Y~~e- c~2~t~ s~~ the~ it wo~ld be discharged a~~. as~~-. 

1211 

• 3 1i T~~ second option is discharge into thE 
I , .. 

15 1: =~!:~~ic~ s:andsrd, that program-- it's an E~~ ~E~~-~-

16 
i: 

.-
ll 

'8 ! 
19 ! ~~, :elease into a strea~. They're highe: than a lo~ ~~ 

20 a lot of other options. They're very stringent. Yo~·~~ 

21 talking about discharging into a body of water. So, 

22 therefore, they've got to be very, very stringent. I':. \olr">U l .::: 

23 have to go through permitting. It would have to be 

24 acceptable to the State, and there are a lot of preble~~ 

25 I -.J.:. t r-. that , a 1 so. 

II 
II 
lj 

II 
II 
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Th~ discharge optior. of the ~at~~ &-:~ t~f 

big consideration and it's nc~ -- ~~ 

3 ~ak~ it lightly. 

4 

5 II 
i; 

il 6 
II 

7 'I 
II 

T~e third option that EPA askE that -- to :Q 

looked at would be onsite natural filtratio~ and that ~c-~: 

allow throug~ a draining system to infiltrate bach i~t~ :~~ 

~hose cleanup levels would. alsc, =~ 

e e·t-em~ly stringent because yo~'re allowing it to j~st ~~ 

11) 

12 E!l ausraphers should be able to be drinking water 

And rig~t nc~. ~e 

;_ .. :. 

16 1 

!n the presentatior, vo~ ~aw t~~: ~ --

'8 t~~ RC~ :s i~s~ed. the remedial desi;n iE the next s~e-. 

•s T~ese issues 0~ selecting the options t~at Barbara l5 

20 talking about will be addressed during this remedial de5~~r 

21 step. So, sometime during that phase, we'll be decidir: 

22 where this treated water is going to go. Is that correct~ 

23 MS. BENOY:- That may or may not be correct. 

24 can make that decision before the ROD is signed, then 

25 MR. BEN ~EA:H:- I didn't say that -- the desi;-
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:t 
jl 

ste~ is what ! said, because if I'm incorrect in saying yo~ 

2 ~O" 't select ·-~·-=- OC')tion vf where the wate:- is gcir:g ir t"~ 

3 des~g~ ~ter. then I ~eed to be straightened out on some 

4 

~S. BENOY:- Well, it may be tha~ through prcce~~ 

c~ elim~~ation, I don't know it may be -- it may very we!! 

bo;o oa··<: c.c tr.~ dec.:.sion. It may be defined in the n~cc··:: :" 

~~cision prio~ to the design stage. 

1"'-:: 2::::~~ : E~CH:- That mear:s earlier. 

l·.f--;~·c:-' . - -

The-•: v-:-L!'re E')(a:-tly right on the question, sir. 

~ 8 ~~:a~~ care ~.c th~ ccnta~~natej ground water that's the~~. 

19 Groba~!y ir the-- in the round of a couple decades. Sc, 

20 that equipment is going to be running for a long time anc sc 

21 the decision on where the water is going to go probably ~5 c 

22 long-term decision. 

23 MR. HENDERSON:- The other thing when it comes tc 

24 

i! 
25 :: 

I· 

t~at re~edial design stage, the law does require us to ~: 6 

~~med~al design fact sheet wher that final design is done 

II 
!l Page ::.2 
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rl 
I 

I and that will be sent ~ut t~ the community and plac~c ~ 
I 
I 

2J 
I• 

3 il 
4 II 

what the deciEio~ in terms how that actior's going to bP. 

MP. TONY HAVE~:- You know, the judge t~at he!· 

5 il t~is i~ Gastonia, in his wisdom, made the fe:la (~ic~ tt!:·~ 

6 ~e~r-on~ib~e for all this -- an expe~t witness a~d exe~~~~= 

I ~ 

I 
e II 

That was ~eaut:"'"·.:~, ·..;.a~-·· 

; .. Ye~. 

- '3 -· -

~ c, 

'2 

1~ 

Sc. i'"' by no means will we,~~~~ t~~ 

18 g··ound water remecic,t.ior result in any contaminatec 9•ol.:'"'j 

19 ~!~er moving offsite. It's just 

20 M~. EDDIE BARKER:- how far downstrea~ wil! you 

21 can you suck the ground water? Or are you going tc ~2ve 

22 

:: il 
I' 

25 'I 
I, 
! 

to move down two blocks. 

M~. LEE THOMAS:- ~ell it depends on a lot o~ 

~actors that -- and I can't give you a real specific an~wer 

but the augrapher that you're pulling the ground water out 
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OT i~ gcin~ to have certai~ properties that are gcins ~c 

d~t~~m~~~ ho~ ~a- ~he influence of an extraction well ~c~l~ 

extend, the diameter of the well, the amount that you pu~~ 

the we~: in question; and basically, those types o• thirs~ 

are t~e thing~ that will be considered in the design of the 

remediation of the site and what we'll do is we will c~~~ u~ 

7' I with the design that will result in the plume being cec~~r~d 

a II 
tl 

-
by the cap~u-e~ ~nde~ the wells. So, I can't give ycw s 

I! 
9 il 

-

=recific an~~~~ fc~ the augrapher in question, b~t I c~-

,c s~~~-& vcu the~ that is something that we wi:: l~ok et ve-y 

i 

12 jl su:cessful. we mu~~ capture all the contaminated grounc 

i31: w.:-"':er in the capt,..rre zo.,e of the extracted well'!. 

ji 

15 'I 

It 
16 II 

II 

19 

20 

21 

22 

MS. BENOY:- What we're trying to do an~ w~a~ w~ -~ 

w·~~"': ~h~ d~~~;r ~~1! d~ is to -- is to sto~ the 

-
c~rtamination. What's clean, stay clean in the au;rap~~r 

!-~ Fe wha"': is contaminated to be taken out, but it 

w~n't --we ce.n stoP it. We can effectively stop the 

c-ontarr.ination from continuing on the site and that •s-,·e~. 

it's very-- it's very-- the ground water, hydrologists. 
-

all these scientists-- and hopefully, we're not getti~~ 

too technical. I know that's it very hard sometimes to 

23 speak 

MR. EDDIE B~RKER:- But you can't stop ~hat's ~ 

t~~ o~fsite from going on down. Right? 
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MR. LEE T~OMAS:- No, that can be do~e ~co. 

The~e·s :ti:l ~ question, I think, realisticallY 

sure that there's firm evidence that's there any sig~i~~==-~ 

s-ou~d water contamination that's offsite. 

oetermine that there's ground water contamination that·~ 

c••site, ther we car certainly make modification: :n th~ 

extractior system so that it could reach o~fsite to ta~~ 

I dor.'t :.ee e~' 

~c e~~ LEAC~:- Let me so ju:: a litt!e bi: bey:rd 

121: •1o~: bv grav~ty, like downhill. The movement of ground 
I 

i3 -.:""~"'~ ,., j'J:t lil<.e a gravity flow downf.,ill. And YO'-' ~<now 

~~ c:~'t b~!ieve there is, the only way you ca~ capture t~at 

i~ to put a well down there where the contamination i: and 

:apt~re it wherever it is. We can't pull it back. 

question about can you pull it back. The answer to tha~ is. 

21 no. What we're going to do is prevent it ~rom going a'"'·· 

~ further. And if, in fact, we are satisfied in the future cf 

23 this offsite, we got to go down there and get whateve~ i• 

24 is. 

M~. E~D!E BARKER:- Okay. 
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II 
li 

:~ 
3

11 
II 

4 :1 
I' 

5 li 
I' 

6 I 
( I 

~R. BE~ LEAC~:- Isn't that corr~c~? Bec.aus~ ! 

hea: hi~ his sense is that that thing ~~ going ~o come to 

~Y ~ell someday and he's saying ho~ the heck are you gwy~ 

3:i~g tG te!! me tha~ it's not going to come ~o ~Y ~el:~ 

MR. • E.~ TH0!'1A'::- Because ~e 're going t:1 get :. : 

befor~ it get~ offsite. 

MR. TONY HAYES:- As long 8$ you're sure of the:. 

a :~ see~~ to me t~at the ~ater SYstem that's available 

; b~tw~~n Selm~r~ and Mount Holly and all like this ~s ~~!: 

I 
1211 worry lik~ the gentleman does down here or that his child 

13 
l,i will b~ damag~~ by this type o~ thi~~~ 

,..;:; •• 
1 EE THOMAS:- Well, th~ objectiv~ c.• th"' 

15 

16 ~rc~ ~he ~ite ~~~ng ~afe fer consumption CY ~Jmar:. S:, we 

li 
'-

,, 
"'-·· '· w.::~ to leave the plume on the- site l-!<: 'r E i ... 

18 going to take that plum~. ~e·re going to remediate t~e~ 

19 ~lume so thet a person could put a we-ll in the site a~( :~€ 

20 ~ater ~ould be safe to drink. 

21 MS. BENOY:- You were-- you were asking -- a:e you 

22 asking about the municipal water supply? 

23 MR. TONY HAYES:- Yes. 

24 MS. BENOY:- I'm under the impression that ther-: ~ 

25 II 
I 

~~available water line in that whole area. 
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IJ 

,lj 
r 2 I -r, 

~P. PYECS WEeSTER:- Either the City of Moun~ Hc~lr 

3 il 
1 . • .1nes 1n ':hat a-ea. 

.! II MR. ED~IE BARKER:- Yeah, there'~ a wate~ line 
jl 

5 
I 

II 6 
I 

t '!ere. 

~~ BENOY:- Now, some people may not have bee-

7 I 
I 

e~tached, bu~ I believe there's a water line availa~l~ 

8 
I, If there's not -- no ci':izen·~ 

9 

1J 

12 Is that what I heard you sav~ 

i 3 Y-:os, sir. Trat is EP~ ·~ propose~ 

, . Well, maybe: d~~·~ 

.. 5 

10 ~~~ I thir~ t~a~ little strea~ that goes to t~~ 

c_,l·._.€,..~ .:.s i:-r ~'IE b:>ttoi'T' of a little valley and I dC'- '':. --

18 :·~ j~st try.:.~~ ~o c.:.cture and with talkirg with Steve ab0~: 

•9 ..;~"'-~the ~eock COL'ld it be diverted to wher: it's lyir:s :r-

20 ':h~ lowest part of a little valley. I think that's wre-~ 

21 that-- why that culvert is there in the first place. 

22 MS. BENOY:- Let's put the map on. 

23 MR. SEN LEACH:- Okay. 

24 MS. BENOY:- To see if we can't figure out whe-e 

25 ·I you're talking about. Ca~ everybody see? ! said ear!ie~ 
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:hat thi~ map i~ not real accurate and I believe that -- ~e 

2 .have tributarie~ A and e -- I'~ not sure right t~is ~~~0~d 

s li 
I 
'I 

which ~ne is which, but one comes from across Cason Stree: 

merges with this other Tributary and they both flo~ 

d0~n£~rea~ end u!timately go into Fites Creek and the~ · --~ 

t~~ Ce~a~t= River. ! don't believe this e~ists. !'vT:-

wsl~e~ the site, there is some -- yes, you're ris~t. the·• 

- \- .... -
C.- ~ • -

I'm not real sure where you'·e 

But this-- there's a droP off a~d we've 

:o !: b~-:-~ tt"> ~nc; ab~ut the fa'="t that water doesn'':. ~:ow ,_, ... .:.l: 
,: 

1 ~ I' 

12 il 
3rd ~~0r ~hat I re~ember in walking the site-- I haven': 

w0r~e~ on this site in a long time and, granted, thin0~ ca~ 

,~ II 
- II 

~~ i1 ':.:--a:-1 >-,:::-r' t-:- g0 up t~ere. 
: 

'6 :r .... :-:"" s: :' :::::·..Jl"': on~~, ge~ -- I don't Kno~o., ~teve, y 2·-

18 MQ. STEVE QU!GLEY:- May I give you a m3~ w~:-

19 cc~tours on it and you can see? 

20 MS. BENOY:- Certainly. 

MR. BEN LEACH:- Want to orient it the same wa' 

22 then as the way hers was oriented? 

23 MS. BENOY:- Yeah, these lines are contour~ an~ 

24 they show the lay of the land. 

25 Rotate it 90 degrees, SteJ~ 
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3 II 
I' 

' IJ 
lj 

5 il 
i' 

~ I 
li 
i' 

-:- 'I 
II 

s II 

MR. eE~~ I EAC!-l:- Yeah, it'd be the sa~-: c.~ thE 

c!he~ ~ra~ino then. 

~s. 8E~~Y:- Now, this water is not s ~!:~~~s 

c~~tin~~l body of water. And again, I'll be more t~a~ ha;~ 

to get owt my boots and go trekking up there aga~~. and ~ou 

~now, if there's water flowing here. Again, it ~oe~~·t 

preclude dive-ting the water somewhere els~. The~e·s a:~: _ 

T~~ spring now has been redirected, it's gc~ng 

9 a~-~R~ the site and that is something that has be~r a r~~-lt 

:& -~~~~ie! investigation e~tivities onsite a~~ ~: di~ -:: 

,, ~~~ :. ~~ t~:: an~ it shoul~ not do that. 
I 

12 1
1 g~ awE~ ~-om the ~ite. That flow of water use~ tc g~ t~is 

~3 1, W:?.'/, <!-ound. anc it aid not flow across the sitE. T'le last 

·-I tim-=! wa~ on the ~ite. last month. there was •.!.ol,or.Ji::~ --

16 :•e-.Lie\c- an:::, .;,g.:.in, I'm always welcome to t::-e p;;:..\.c-- ... ~or.:;, 

:-'.'': I --:::- believ~ from 
I[ 

what I've seen and my ris':01·,. 
•I 

161' sitE thct mo~: cf th'? flow in this -- in thi~ trib 1..J":.a·y lS 

il 
19 i 

IJ 

20 lj 

21 I 
22 1 

23 

from this sp~ing. I also further believe -- it has rc• ~e~~ 

p~oven that this spring is not ground water discharge •-2-

the site. The reason I believe that it is-- the reasc-

believe it's coming from somewhere else, probably this 

elevated area here is because the spring has always bee-

24 clean. We haven't seen contamination from the site. ~..,= : 
./ 

25 11 just g? I b-:-lieve it's coming from maybe this a .... e.s 
r 
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But this is the source for us, thi~ flo~. !~ 

this flow here agair, pleas~ show it to me-- but ev~~ ~~.:.:_ 

I don't believe that ~e need to have flow coming from 

offsit~ goin~ through th~ site and this being in a pcsi~:;~ 

to be a potential point of ~ischarge for contaminated gr:~~= 

water. You have contaminated ground water. 

water, if thi~ flow here can be diverted around the sit~. 

10 t:- :ha': p-:>te:~tial. 

~~. 8EN L~ACH:- Well. I'm-- I hear-- yc~r wcrd~ 

are v~ry eloquent there, Barbar~. but it's my se~s~ that we 

hav~ e v-shaped valley here ~ith the culvert at the lowe~: 
!I 

14 ;: sp.:,t and I don't see wher~ the diversion Poss.:.bili:y ··"' 

15 ~-:-. 8ENOY:- I don't -- I'm net aware of Y0'.'~ \! :9~ 

15 ff~ .:,~ tlje site. This is a ::uried undergrcur:c c•..:!,;~·':. 

): 
!( 

, 6 li 

191! 
20 

M~. eEN LEACH:- Well, but the-- we're ~-c~s~!: 

gc:~~ further than we need to here. The reason t~~ c~lvert 

:s there is either Mr. Hughes or the Jadco ~olk~ f::l~c ~-

the thing to make the property more level for the work th3':. 

21 they ~anted to do in order to handle the storm water ru~ ::-•• 

22 that went down this little creek here, they put in a c~l\·~rt 

23 to handle it. Now, one part of the site history, that : ·~ 

sure you know as well as I do, is that one time that culvePt 

g~t blocked and it washed some doggone drums off the ~~te. 
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Now, you an~ ! can go out ther~ any momert and find nc flJ-

but that doeE~'t mean the next time they have ~ 

~hunderEtorm, there's not flow. 

~s. BENCY:- I agree ~ith that. 

~0 BEN LEACH:- Okay. And the proposa~ in 

~!ter~ative Q is that we replace the culvert to handle ~-~ 

a· ':.~cii='a':.ed intermittent water flow and I don't l.;nder:t.::~::-' 

9 ~~~ ~~~ve~: -e~oval is s~ddenly the alternative pr~~e--~~ b· 

121: :.:~~, ;;-:ld:-~ss those issue~ l3.te­
l 

I was just quite surprisec 

"3 r,~=- t"i:; this evening. 

MS. 8~Nov:- The proposed plan that was submitte2 

y:,..: wer.•_ 

'" 

19 -emoval. 

20 MS. BENOY:- No, sir. 

21 MR. BEN LEACH:- All right. I've learned t~at 

~ tonight much to my dismay. 

23 Barbara. 

MS. BENOY:- Yes, ma'am. 

________ .;...·_- There's something I'd like ':.c 
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proje::-t her~ AcreE~ the stree: from o~r 

.house iE a, w~at we call a. creek. But it's a very lo~ 

creek. You couldn't get this much water at normal Peric~:. 

s~~ d~-i~; a v~ry strong thunderstorm, it will overfl~w sn~ 

w~ ·~e talking five foot and above across the road. 

~~. BENOY:- Oh, I have the same situation in~-

I do appreciate that 

~~- G:EZE~LE BENNETT:- Well, it sounds l:k~ a;~ 

! f Y ~"-' ' 1 l S' r 

Mt;:. 8E~ LEA':"~;- we'll be very sla~ t~ d: t~a~. 

12 c:~zelle 

. ~ r-~.:: .. G!EZE.:...LE 8ENN~TT:- And aE ~.o~e ll ~'c:_. bee-a:..::~ 

'4 

, 5 

,6 

,-

18 

19 f-c~ e real estate standpci~t is an ever -- a mer£ fre~uen~ 

20 Question that we had I don't have a~ ars~e-

21 to-- for you. I cannot respond to the property value~. 

22 don't know. My job is to deal with contamination. T~e 

23 property values, you know, this is a growing area --

24 Me~rolina area -- but that issue EPA really has not been 

25 z.t·>s to address the real estate-- the value. We're 
I 

II 
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1 I concerned with contamination and cleaning that up 

2~ co~ld a~swer ~o~ 

I wisr ::: 

MRS. CORRIE HAYES:- But if anyone lives kind c~ 

c~ a rill from that place, th~y don't have to wo~ry abo~~ 

;ro~nd water contamination, right? 

MP LEE THOMAS:- Ground water doesr't flow ~p~::~. 

Now. ~ormallY, the ground water flow is sort o~ para!le: ~~ 

~~e g~~~nd ~~~fece, although that's not always true. 9~~ 

9 ce--:c.i'l~; :~ ycu're- e> substantial elevation above- ':.\-1'= ::~·-""· 

18 1 
;.•_ wo·..:ld b-= ::-re':':Y unlik<:>ly that you'd have any p.-c=lerr:: 

, a-~. o~ ceurs~. if you're on City water, then yo~'re 

'2 ~e,.tai~ly n~t go;.ng tc have any problems with the site 

"3 li ~o.~h=:~oevo:-r. 

I 
, .. I Are there any more ques:ion~~ 

15 

·s ~,-.::c.: -:=: : have to d:> about. get.t.ino my we-1! ci"'ecl<-ec~ 

~r ~~.~.;v ~- M~· .. Leach ha~ offe;ed tha~ se:v ~c~. 

'8 ~Y suggestio~ would be to talk to Mr. leach. You-- i£ 
!J 

19 II Y:>~'d !ike, we can give you some further informatior. Se~ 

~ me afterwards and maybe I can help you. 

21 MR. BEN LEACH:- Well, we'll be glad to get some 

22 samples of your well and set it analyzed and get the res~!~s 

23 back to you and include the results of that testing in tke 

24 reports which we have. Because it just furtherance expa;c~ 

25 our knowledge and, hopefully, will make you feel a little 
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I' 

b~tte- on~~ w~ g~t these results. 

~R. J!~~Y KIRKLAND:- ! have two questio~s. I'~ 

~immy ~irkland ~ith King and Spaulding. I have -- first 

q~est!on is: In reference that EPA had done a recent 

6 i~ve~tigation of the residential wells. are the result~ c~ 

7 that made a part of your administrative record? 

8 ,...': . E>!::!'-10Y:- I be 1 ieve they are. They should b'"" '• 
I' 

911 ~~: · ·-. r:->~ ~;.c will be included, but I de· believe -:>-,at 

II 
10 r! t'"'.::. r-: :- t~~:-'?. S~t because I don't have the inde\ ;. " 

i1 
1~ ii •~r-.;-: -• --:-, ! ca~:'t say absolutely. 

I' 

12\1 "'1P.. J!:MMY KIRKLAND:- The second questi':l"" ics wh.:O'i 

13 I) 

I· 
' II 

.;. lr 

p 
'e I 
17 ii 

" I 

181: 
19 

20 

21 

22 

I : r-,e """- - - ':rans:ript of this meeting be available? 

MC. SHPRON A890TT:- w~ can get an initial -- w~ 

to 90 over it and if there are any obvious cases o~ e -:y~o. 

s~~O?':imes fo:- examPle, a technical word is not familia:- to a 

Court Reporter, we give it some review and go back at it 3nd 

so that would take let's see August lOth, it would 

probably take another week or so turn around. I would S<'!;-

~ certainly by the end of August. 

24 MR. JIMMY KIRKLAND:- Will that be in time for thO? 

2Sj\ ~..~: .!.ic comment per io::! to run? 

II 
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MS. SHA~ON ABeOTT:- I'm just tkinking i~ t~rm~ 

Me GIEZELLE BENNETT:- ~ell, it does~'t ma::e- ~-c 

way cr the otker. You can give Barbara a call an~ ~~e'!~ 

let yow know as soon as this-- it is available. 

we d~ have to review it and finalize it first be~o~e w~ 

~~- ~:~vy V!RKLAN~:- eut will it be available 

,, 
It should b'='. 

It will be close becaus~ th~ 

'3 :="-=~i.r- ::-omm'?'"'t p~rio~ ends August the 24th. 

~~j then you said tha: w~ co~!~ mak~ 

What's going to ha~pen at the e~j 0~ ~ke 

~8 ::.r:. ·-.:1 days? !',.,not sure. 

19 M~. BENov:- The thirty-day comment period is 

20 specifically on this proposed plan. EPA is suggesting a way 

2~ to deal with the contamination of the site. Michael 

22 Henderson was talking about the comments. Any comments 

23 the record of decision that we will write and, hopefully, 

~ have approved will have to include comments given for t~is 

25 p~-:icu!ar thing during this comment period. Com:'"'ent.~ ca'"' 
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be made at any time, but for this, ---------· we have to vie 

2~ a thi~ty-daY co~ment period so that w~ can go to a deci~ion. 

3 Does t~at clarify it for you? 

4 MS. LILLIE HOLDSCLAW:- I think so. 

5 MS. GIEZELLE BENNETT:- Let me just say somethi~g 

6 else . This comment period is only on what we'r~ proposing 

7 to do for thi: site, Alternative 9, and the way ea~bara 

8 evnlained i~ to you. Now, the comments that Michael we~e 

9 li 
II 
'i 

1 r t, 
w I 

I 
~~~e~ ~~~!i~s u~. what you said previously, or if you see 

11 il ~c~et~ing El~e ~appe~ing at the site. you car a!way~ co~tact 

12 :i 
! 

~ 3 ji 
!j 

~R. EL~ER AKIN:- If you don't like option °, we 

:4); ~ar~ to hear from you before the 24th and your suggestions, 

15 il 
1E 

li ,. 

p-:-•·'t.a·~s, ~-;!"-.at alternative. 

-~ 
'I 

'' 

I 18 I, 

comm~~t~~ Thank you all very much for coming out. And 

~c'.!..l clcse the meeting now. 

19 1
1 

MS. GIEZELLE B~NNETT:- We'll be around afterwards 

20 if anybody wants to come up and 

21 -- 9:30P.M. - Meeting Adjourned. 

22 

23 

:"":::::====== 
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STATE OF NORTH CAROLINA 
C E R T 1 F 1 C A T E 

COUNTY OF GASTON 

l, LIBBY B. SIMS, do hereby certify that I was 
the Court Reporter for the July 2b, 1990, Jadco-Hughes 
Superfund Site Public Meeting held at the Catawba 
Heights Elementary School Library, 101 School Drive, 
Belmont, North Carolina, said meeting commencing at, 
approximately, 7:30P.M. and adjourning at, 
approximately, 9:30P.M. 

That I am not related by blood or marriage to any 
of the parties, and that I am not interested in the 
outcome of the enclosed transcript of said proceedings; 

fl. 
This, the 17• day of August, 1990. 

(N.P. SEAL AFFIXED) 

MY COMMISSION EXPIRES: 

My Commi•'"i~~ r ,, ·-- 1-:- ....... -' 1" < - ... 1 
_..,. -·· 1..-0~r••"-lww w..., •• .;.!; '-• :.;,..,.. 

Commission Expiration Date. 
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CRA 
Conaultlfl9 Engl,_. 

July 26, 1990 

Mr. Warren Dixon 
On-Scene Coordinator 

CONESTOGA-AOVERS & ASSOCIATES LIMITED 
651 Colby Onve. 
Waterloo. Ontano. Canada N2V 1C2 
t519l884-0510 

Reference No. 3-taO 

United States Environmental Protection Agency 
Region N 
North Superfund Remedial Branch 
Waste Management Division 
345 Courtland Street 
Atlanta, Georgia 
U.S.A. 30365 

Dear Mr. Dixon: 

Re: Responses to Comments on Interim Soil Removal Work Plan 
Iadco-Hughes Superfund Site - Gaston County, N.C. 

Enclosed are three (3) copies of the revised Interim Soil Removal Work Plan for the 
Jadco-Hughes Site which is being submitted on behalf of the steering committee. 
The Work Plan has been revised as per the comments provided by the t:nited States 
Environmental Protection Agency. These comments were made on the version of 
the Work Plan that was submitted to the C"SEPA prior to the signing of the 
Administrative Order (AO) that addresses the scope of removal. 

The AO requires the Work Plan to contain the RI/FS Quality Assurance ProJeCt Plan 
(QAPP}. This QAPP has been supplied to and approved by the t:SEPA for the Rl/FS 
and was provided to the USEP A for the purpose of finalizing the AO. Hence, it is 
incorporated into this work plan by reference. 

All USEPA comments have been incorporated into the text, except as indicated on 
Table 1. References to further geophysical studies of the Site have been removed 
from the Work Plan as agreed to by the t:SEPA since the previously contemplated 
study was unrelated to the soil removal action. 

) 



Comment :So. 1 

TABLEl 

SUMMARY OF RESPONSES TO COMME1~'TS 
JADCO-HUGHES WORK PLAL"l 

The Work Plan must address the site access for Mr. ~atthew Plecnik's property. 
Access problems with Mr. Pleatik should be avoided. The Plan discusses 
mobilization of soil excavation equipment but makes no mention of the use of 
equipment on Mr. Plecnik's property. If heavy equipment or any equipment will be 
used on Mr. Plecn.ik's property, a written request is needed before any mobilization 
of equipment onto Mr. Plecnik's property. 

Response No. 1 

Comment acknowledged. The access agreement for Yfatthew Plecnik's ?roperty is 
presented in the work plan as Attachment C. 

Comment No. 2 

A staging area must be designated for all soil excavation equipment that will be used 
to remove soil on site. An office trailer (Command Post) should be located outside 
on the "exclusion zone". The exclusion zone for the Jadco-Hughes site needs to be 
defined in the Work Plan. 

Re5l'onse No. 2 

Section 2.1.1 (Mobilization) identifies the use of an office trailer (command post). 
The exclusion zone is defined in Attachment A, Section 1.8 (Work Areas/Site 
Control). Figure 2.2 illustrates the soil staging area, the exclusion zone and the 
location of the command post. 

Comment No. 3 

The Work Plan must also address the sampling of the PCB contaminated soil across 
the site based on a grid pattern of no greater than 50 feet by 50 feet. This action 
should be taken before any excavation of soil on site. Surficial soils and sediment 
samples should be collected for verification of cleanup pursuant to USEPA 
guidelines <USEP A, 1985). As mentioned in the Work Plan, the guidelines provide 

j 
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l July 26, 1990 Reference ~o. 3480 
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for composite soil samples to be collected in the contaminated area to assess the 
cleanup of the PCB contaminated soil. Results of the composite samples should be 
below the cleanup aiteria of 10 mglkg that was established as the cleanup goal for 
the site. 

Response No. 3 

Section 2.1.2 (Site Preparation) details the sampling of PCB contaminated soil. 
Figure 23 illustrates the grid pattern. 

Comment No. 4 

The Plan only mentioned a geophysical survey along the northwest site fenceline, 
but the objective of the geophysical investigation needs to be defined. The 
geophysical investigation should not be limited to only the northwest site fenceline 
as mentioned in the Work Plan. It would also be very helpful in knowing which or 
wnat types of magnetometer would be used to perform the geophysical 
investigation. 

RespoNe Ng. 4 

All geophysical/magnetometer information removed from the work plan. 

Comment Ng. 3 

The Work Plan must address the site preparation which included the clearing of the 
vegetative brush and trees, if any. The trees should be cut at the surface, with the 
roots being dug up and stockpiled with any and all contaminated soil in the 
contaminated uea. The soil on the tree root may contain PCB contaminated soil. 

RespgNe No. S 

Section 20 (Scope of Work), the component titled ''tree dearing'" acknowledges this 
comment. 
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Comment No. 6 

Dust control measures should be used during the removal of the vegetative area 
and the stockpiling of contaminated soil in the staging area. 

Response No. 6 

Section 2.0 (Scope of Work), the component titled "soil removal" acknowledges this 
comment. 

Comment No.7 

In the event of rain during the stockpiling of contaminated soil; the stockpile 
should be covered and protected from rain to prevent any run-off of water from 
contaminated soil. 

Response Ng. 7 

See Response ~o. 6. 

Comment No. 8 

The Work Plan mentions the "paint filter test" that the stabilizing agents mixed 
with contaminated soil must pass. Please define in the Work Plan the "paint filter 
test". 

Response No.8 

The paint filter test is presented as Attachment B. 

Comment Ng. 9 

A more detailed and definite schedule should include all work task to be performed 
on-site and off-site with realistic time periods. Reporting requirements should be 
monthly reports that include all work performed on-site, plus 50'7'c, 70% and 90% 
completion reports. 

Response No. 9 

Section 3.0 (Submittals) acknowledges this comment. 

; 
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COMMENTS/RESPONSES TO DiE HEALTH Ai'{D SAfEIT PLAN 

Comment No. 1 

Provide a site characterization. Provide information on the worst case 
concentrations of each contaminants. Provide chemical data sheets (MSDS) on the 
contaminants. 

Response No. 1 

Section 1.3 (Site Characterization and Potentially Hazardous Compounds) 
acknowledges this comment. Table Al.l details worst case contaminant 
concentrations. ~aterial Safety Data Sheets (~DS) are presented in Attachment D. 

Comment So. 2 

Maps are lacking, specifically; a road map showing the location of the site, a site map 
showing the various work zones and points of contamination, and a route map to 
the emergency medical facility/hospital in the event of a serious accident. 

Res.ponse No. 2 

Figures Al.l, A1.2 and A1.3 acknowledge this comment. 

Comment No. 3 

Each work task should be addressed separately with risk analysis and level of 
applicable PPF. 

Respgnse No. 3 

Section 1.14 (Task Analysis) and Table Al.3 acknowledge this comment. 

··-. 
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Comment No. 4 

Section 1.3 makes note of the contaminant as PCB but fails to provide information 
on either the expected or worst case levels of contamination. These levels should be 
addressed. 

Response No. 4 

See Response No. 1. 

Comment No. 5 

Section 1.4 desaibes some of the responsibilities of the site Safety Officer and a CIH. 
It should provide the names of key site and safety personnel including the site safety 
manager, site supervisor, project manager, engineer, names of subcontractors etc., to 
be provided. 

Response No. 5 

Section 1.4 (Health & Safety Personnel), Paragraph 1 acknowledges this comment. 

Comment No. 6 

Within Section 1.5 {top of page A·S), the report mentions that medical surveillance 
is to be required of employees who wear a respirator for any part of 30 days or more a 
year. While this is true, 29CFR 1910.120 medical surveillance requirements are not 
only applicable to user of respirators. Normally it would be expected that all PCB sit 
personnel be participating in a medical surveillance program. 

Res.:ponse No. 6 

Comment noted. 

Comment NQ. 7 

Section 1.8 Work Area/Site Control, should provide a diagram of the site with an 
outline of specific work zones. 

Response No. 7 

Figure A 1.2 outlines specific work zones. 

l 
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Comment No. 8 

Section LlO, Emergency/First Aid supplies are provided in the exclusion zone. 
While this is somewhat unusual, it is permitted. However, it cannot be used in lieu 
of Emergency/First Aid, hopefully the safety officer, who is normally stationed at 
the support zone. The support zone should include at minimum, a first aid kit, 
ABC fire extinguishers, eye wash station and water in addition to the siren and 
SCBA rescue supplies. 

Re5l'onse No. 8 

Additional supplies for the support zone are detailed in Section 1.10 (Emergency and 
First Aid Equipment and Supply). 

Comment No. 9 

Section Lll, the Emergency/Contingency Plan must provide emergency and 
support phone numbers plus an evacuation route to a suitable hospital A map to 
the hospital should be included. This information should be posted in the support 
zone. 

ReS,}lonse No. 9 

Table A1.2 and Figure A1.3 acknowledge this comment. 

Comment No. 10 

Section L12 (page A-15) should specify respirator cartridges to be used (example, 
GMC-H or equivalent, dual purpose for dust and organic vapors). Also cartridges 
should be changed more often than weekly as specified in the Plan, recommend 
daily changes. 

Changes made to Section 1.12 (Personal Safety and Related Equipment). 
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Comment No. 11 

Section 1.15, heat stress monitoring must provide a protocol for their procedures. 
Will they utilize core body temperature, body weight loss, pulse rate, blood pressure, 
etc.? Will they use ambient or WBGT temperature readings. Who will be 
responsible for conducting the monitoring and enforcing a work/rest schedule? 
Provide an example for the heat stress monitoring work sheet in the Appendix. 

Response No. 11 

Section 1.16 (Heat Stress Monitoring) defines the protocol. Figure A1.4 is a heat 
stress monitoring work sheet example. 

Comment No. 12 

Under Section 1.16 Air Monitoring, please provide information on the routine 
monitoring frequency for each test/instrument Is it to be conducted weekly, daily, 
hourly, or continuously? 

How many duSt monitors will be employed? Are any to be provided on the 
employees? 

Response No. 12 

Section 1.18 (Air :\1onitoring) acknowledges this comment. 

Comment No. 13 

Sections t.U and 1.17 provided limited information on decontamination 
procedures. A separate section should be provided to address decontamination. 
Decontamination must be conducted upon each egress from the exclusion zone. A 
decon procedure should be developed to provide a step-by-step progression of 
decontamination which must be strictly adhered. Also to be provided is a list of 
decon supplies and equipment. Decontamination of personnel and heavy 
equipment should be addressed separately. 

An unusual mention of decontamination found on page A-24 states that the 
Engineer will certify each piece of equipment decontaminated prior to sire removal. 
Will decontamination actually be certified? Perhaps this is a reference to 
inspection/supervision. If they are actually going to certify the decon, then please 
provide an example certificate. 

' I 
.J 
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ReSRonse No. 13 

Section 1.20 (Contaminant Migration Control) expanded to detail decontamination 
procedures. The Engineer will supervise, not certify the decontamination of each 
piece of equipment prior to site removal. 

Comment No. 14 

Section 1.20 mentions that safety meeting will be conducted weekly and additional 
meetings will be held as required. It is required that safety meeting be held before 
any work conducted, and before beginning any task. Normally safety meetings are 
expected to be conducted daily to brief staff on the tasks and safety expectations. 

Response No. 14 

Section 1.23 (Safety :Meetings) acknowledges this comment. 

Comment No. 15 

Provide a desaiption of the site with site characterization noting any intrinsic 
physical hazards. 

Response !\To. 15 

See Response !\: o. 1. 

Comment No. 16 

Provide an MSDS or chemical data sheet for each known contaminant present on 
site. 

See Response ~o. 1. 
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Comment No. 17 

I 
~ Provide information on the user of a "buddy system". 

ReU?onse No. 17 

Section 1.17 (Buddy System) acknowledges this comment. 

Cpmment No. 18 

The plan should contain specific information on emergency site communications. 

Response No. 18 

Section 1.18 (Emergency Communications) acknowledges this comment. 

Cpmment Ng. 19 

The plan should identify individuals functioning in a supervisory capacity who 
have received the requisite supervisory training. 

Res.pgnse Np. 19 

See Response No.5. 

Comment No. 20 

As a final note the wording in Section 1.13 probably states all on-site personnel will 
use, at least,. full-face respirators. However the third paragraph on page A-16 states 
this is to be followed in "the absence of additional air monitoring information". 
What does it refer? Does it mean that with additional information they could 
eliminate the use of respirators? 

Respgnse N&;--2Q 

Section 1.13 (Respiratory Protection) acknowledges this comment. 
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1.0 IN]"ROQUCUON 

The Jadco-Hughes Site is a six-acre former solvent 

reclamation and waste storage facility located in North Belmont, ~orth 

Carolina. The Site is the subject of a Remedial Investigation/Feasibility Study 

(Rl/FS) under an Administrative Order on Consent (AO) between the t:nited 

States Environmental Protection Agency <t.:SEPA) and a group of companies 

who conducted business with the former operations. Some of these 

companies, called Potentially Responsible Parties (PRPs), have formed the 

Jadco-Hughes steering committee. 

The steering committee submitted the Remedial 

Investigation Report for the Site (CRA, December 1989) on December 13, 1989 

to the t:SEPA. Comments were received and a revised RI report was 

submitted on February 20, 1990 (CRA, February 1990). 

The steering committee also submitted the Feasibility 

Study report (CRA, February 1990) and the Superfund Risk Assessment (SRA.l 

report for the Site (CRA, February 1990) on February 21, 1990. 

The SRA report identified an unacceptable risk from 

dermal contact with Site soils situated in and adjacent to a swale along the 

southeast side of the Site. Accordingly, the steering committee proposed in 

the FS report (Section 1.2) to undertake an interim remedial measures (IR..vD 

plan to restrict access to the Site and remove PCB-contaminated soils above 

10 mg/kg. 

) 



The physical removal and off-Site landfilling of soil 

contaminated with PCBs is permitted under t.l-te national variance to the land 

disposal regulations (40 CFR 268) for halogenated organic compound (HOC) 

contaminated soils from CERCLA sites. This variance terminates on 

November 8, 1990. 

The purpose of this report is to describe the steps 

associated with the implementation of a program to remove the 

PCB-contaminated soil from the area surrounding the southeast swale area. 

The removal of the contaminated soil shall be done in accordance with a 

health, safety and site control plan which is presented as Attachment A. The 

objective of the program will be to remove sediments from the swale bed and 

surficial soils from the immediate swale area which has been characterized 

during the RI to contain PCBs above 10 mg/kg. The soil will be disposed oi 

off Site and the cleanup will be verified on Site. The excavated soils will be 

replaced with dean imported backfill. Off-Site disposal is preferred over other 

alternatives due to the small volume of soils being considered for removal. 

The report will also describe the steps associated with :he 

construction of a full perimeter fence and the completion of a geophysical 

survey along the northwest Site fenceline. 

l 
; 
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1.1 BACKGROUND 

The Site is located on Cason Street (State Road 2040) in an 

unincorporated jurisdiction between the Cities of Belmont and ~aunt Holly 

in Gaston County, North Carolina. The Site location is shown on Figure 1.1. 

C.A Hughes Inc. operated a solvent recovery and 

reprocessing operation on the Site from 1968 to 1974. Jadco, Inc. took over 

operations on the Site from 1974 to 1975. 

Over the course of the operations on the Site, an 

inventory of up to 18,000 drums held in open outdoor storage and an 

inventory in aboveground storage tanks was accumulated. The presence of 

the drums on Site, discharge incidents and complaints by local residents Led to 

a State-ordered closure of the Site operations in 1975. A state ordered cleanup 

was conducted in two phases: 1975 to 1987 and 1981 to 1983. This cleanup 

reportedly resulted in the removal of the drum inventory, decanting of some 

drums in partially lined decant pits, and the consolidation of surficial soils 

from the Site into an on-Site landfill, approximately one acre in size. 

Further information on the operations on the Site and the 

1975-1983 cleanup is contained in the RI report (CRA, February 1990). 
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1.2 NATIJRE AND EXTENT OF PCB CONTA.\flNATION 

The RI report identified an area of PCB contamination 

along the southeast perimeter of the Site. The location of the southeast swale 

area is shown on Figure 1.2. 

The delineation of PCB contamination was conducted 

with a supplemental surficial soils and sediment sampling program approved 

by the USEPA in October 1989. The supplemental sampling program 

involved the collection of 26 sediment and surficial soil samples for PCB 

analyses. Sediment sampling for PCBs during both Phases I and n of the RI 

produced a total of 4S sediment sampling points for PCBs. Table 1.1 presents 

the analytical data for PCBs in sediment and surficial soil. Figure 1.2 presents 

the distribution of PCB concentrations in the southeast swale area. 

The areal extent of PCB contamination over 10 mg/kg is 

estimated to be 440 square yards. CRA's experience has shown that PCB 

contamination is generally confined to the top 10 inches of soil. Samples of 

PCB contaminated soils in the southeast swale area were not collected at 

depth. Thus, based on the surficial data, it is estimated that a total of 

1,000 square yards of soil will have to be excavated for disposal because of the 

inability of the excavation equipment to segregate the isolated zones of 

contaminated soils. The affected areas are shown on Figure 1.3. 

Following backfilling of the excavated areas, excavation 

equipment will ':'Je decontaminated in an on-Site decontamination area prior 

-4 
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Page 1 oi 2 
TABLE 1.1 

DETECTED PCBs IN SITE SEDIMENTS 
JADCQ.HUGHES SITE 

Sampling Aroclor 1148 Aroclor 1252 
Location (mglkg) (mglkg) 

551 ND ~0 

555 ND :'\."0 
556 72 • 170 (A) :--.:o 
559 ND :--.:o 
5510 ND 0.93 
5511 NO ~0 

5512 NO ~D 

5514 ~0 ~0 

5515 ~D ~D 
5516 NO ~0 

5517 ND :--.:o 
5518 ND :--.:o 
5519 110 20 
5520 ND :"<D 
5521 2.5 ~D 

5522 2.4 ~0 
5523 12 :--.. ;o 
5524 ND ~D 

5525 ND :--.:o 
5526 23 8.2 
5527 ND ~D 

5528 ND :-.:o 
5529 0.3 ~0 

5530 5.7 ~-o 

5531 0.56 ~D 

5532 0.24 ~D 

5533 16 ~D 

5534 6.1 ~0 

5535 28 ~D 

5536 ~D ~D 
5537 15 (3.2) ~D (1.0) 
5538 1500 ~D 

5539 150 ~D 

5540 OAl ~D 

\~ J 



Page 2 of 2 
TABLE 1.1 

1- DETECTED PCBs IN sm SEDIMENTS 
JADCO-HUGHES SITE 

L 
Sampling Aroclor 1248 Aroclor 1252 
Location (mglkg) (mglkg) 

SS41 23 ~D 

5542 4.5 :--.;o 
5543 21 :_\iQ 

5544 4.1 :-.;o 
5545 ND :--.=o 
5546 NO ~D 

5547 ~-o )i0 
5S48 ND :".iD 
5549 ~D \."0 
5530 NO :'\iD 
5531 NO :_\iQ 

).iotes: 

(A) - Four duplicate samples analyzed. 
Duplicate analyses in brackets. 
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to removal from the Site. This Scope of Work is discussed in the following 

sections. 

5 



2.0 SCOPE OF WORJ( 

The interim soil removal program consists of the 

following components: 

• Mobilization/Site Preparation 

Construction equipment and personnel will be brought to 

the Site and preparations will be made for the soil removal and handling 

operation. The Site preparation will include tree clearing (as required), 

delineation of a soil staging area, erection of temporary fences, and 

pre-excavation soil sampling for PCB analyses. 

• Fence Construction 

An eight-foot high perimeter chain link fence will be 

constructed concurrently with soil removal activities. The location of the 

fence is shown on Figure 2.1. 

• Tree Oearing 

All trees will be cut off at the soil surface and disposed oi. 

All root systems will be removed and will be disposed with the contaminated 

soil. --

.6 
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• Soil Removal 

Affected soils will be excavated with a backhoe and 

stockpiled in the soil staging area in preparation for loading on to transport 

trucks or loaded directly into transport trucks for off-Site disposal. 

A polyethylene cover will be placed over the soil at the 

staging areas during intermittent periods when no work is being performed 

or when it is raining. Soils which are saturated with water (if any) will be 

stabilized prior to loading. 

The southeast swale area is characteristically moist. rn 

areas where the soils are not moist in their native condition, a water mist will 

be utilized to control fugitive dust emissions. 

Surface water runoff will be prevented from entering 

excavations using dikes, sandbags, ditching or other available means. All 

surface runoff which has been diverted around excavations will be permitted 

to follow the existing drainage paths. Surface water which has been pumped 

out of excavated areas will be contained and stored in wastewater storage 

tanks for retention, sampling and disposal off Site in accordance with State 

and Federal Regulations. 

• Verification 

Surficial soil samples will be collected for verification of 

cleanup pursuant to USEPA guidance (L.SEPA, 1985). 

7 



• Baclcfilling and Post-Excavation Work 

Clean imported backfill which has been prequaliiied by 

grab sampling for VOCs, BNAs and PCBs will be brought on Site to replace 

the excavated soils. The land surface will be re-graded to its original contour. 

2.1 ~OBILIZA TION AND SITE PREPARATION 

Mobilization and Site preparation activities include all 

activities conducted prior to the initiation of soil removal. 

2.1.1 Mobilization 

Mobilization will include the preparation of operating 

plans for the removal activities, obtaining necessary agency approvals and 

mobilizing equipment to the Site. The operating plans will include: 

• a Site-spedfic Health and Safety Plan, 

• design drawings for the soil removal areas, and 

• an operating plan detailing the sequendng of construction, removal, 

verification and backfilling activities. The plan will also identify 

recordkeeping requirements and project management responsibilities . 

. 8 
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The removal activities will be completed under an 

agreement between the steering committee and the L"SEP A. An access 

agreement from the adjoining property owner, .Mr. Matthew Plemik, will be 

necessary to complete the work. This agreement is presented as 

Attachment C. 

Following execution of the agreements, equipment 

mobilization will begin. Equipment which will be mobilized within 

one week of project startup will include: 

• an office trailer (command post), 

• sanitary facilities, 

• soil excavation equipment, 

• a decontamination facility, 

• small tools and communication equipment, and 

• health and safety supplies. 

2.1.2 Site Preparation 

Site preparation activities involve the construction of the 

soil staging area and the delineation of exclusion zones. wtility requirements 

will be met by a portable generator. 

The soil staging area will be constructed on one of the 

concrete pads remaining from the fanner operations area. Cracks in the 

.9 



concrete surface will be patched and the staging area will be covered with a 

30 mil high density polyethylene liner which will be bermed on two sides. 

The staging area for soil, the exclusion zone (based on 

sampling data from the RD and the location of the command post (office 

trailer) are shown on Figure 2.2. 

Soil samples will be collected from the southeast swale 

area on a 50 foot grid pattern at the locations shown on Figure 2.3. The 

sampling teclutiques will be consistent with the procedures identified in the 

''Engineering" Support Branch Standard Operating Procedures and Quality 

Assurance ~ual Region rv (l;'SEPA, 1986), Section 4-9. -i:.3: 

• a sample of the surface soil will be collected; 

• a shovel will be used to remove soils to a depth of 30 inches; 

• loose soil from the sides of the hole or trench will be removed with a 

stainless steel spoon; and 

• soil samples will be collected at the 10 inch, 20 inch and 30 inch depths 

from the sides of the hole or trench with a clean stainless steel spoon. 

Samples from the surface and 10 inch horizon will be 

analyzed for PCBs on a rapid tum around basis. If the analytical results for 

any one sample indicates concentrations of PCBs at the 10 inch horizon above 

10 mg/kg, the corresponding 20 inch horizon sample(s) will be analyzed for 

PCBs. If the analytical results for any one sample from the 20 inch horizon 

indicate the presence of PCBs above 10 mg/kg, then the corresponding 30 inch 

horizon sample(s) will be analyzed for PCBs. 

-10 
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Site preparation activities are estimated to take one week 

to complete. 

2.2 SOn.. REMQV AL 

The objective of the removal program is to excavate soils 

with PCB concentrations of more than 10 mg/kg for off-Site disposal. The 

areas to be removed are indicated on Figure 1.3, and are estimated to contain 

440 square yards of contaminated soils above 10 mg/kg. Approximately 

1,000 square yards of soil will be removed to accommodate· the removal of the 

contaminated soil. 

The soils will be excavated to a depth of ten inches 

pursuant to USEPA guidelines and stockpiled in the staging area. Soils or 

sediment which are saturated with water will be stabilized prior to loading 

onto transportation equipment. 

2.2.1 Soil Stabilization 

Soils and sediments will be stabilized in the staging area 

using kiin dust, hydrated lime or an equivalent. The stabilizing agents will be 

mixed with the contaminated soil so that the material will pass the paint 

filter test. The paint filter test is described in Attachment B. The stabilized 

11 



soil will be loaded onto trailers for transportation to an off-Site t:SEP A 
-

permitted se<:ure landfill. 

2.3 VERIFICATION 

Surficial soils and sediment samples will be collected for 

verification of cleanup pursuant to GSEPA guidelines (GSEP A, 1985). Surface 

samples will be scooped with stainless steel spoons into stainless steel mixing 

bowls. These sampling devices will be cleaned with the required Alconox 

detergent and water rinse, followed by an isopropanol/hexane/isopropanol 

rinse and a final deionized water rinse. These guidelines provide for 

composite soil samples to be collected to assess the success of cleanup in spill 

areas. R~~;ults of analyses on composite samples below the cleanup criteria of 

10 mg/kg are indicative of a successful removal. Results above 10 mg/kg 

dictate that the individual samples which were composited must be analyzed 

to determine the location of the concentrations above the cleanup standard. 

Samples will be collected from each of the excavated areas 

(Figure 1.3) and cleanup will be verified according to the following procedure: 

• each excavated area will be divided up into four quadrants; 

• a composite sample comprised of soil from the bottom of each quadrant of 

the excavation from six locations selected at random will be submitted to 

the analytical laboratory for analysis on a quick turnaround basis; 

12 



• if the analytical results for a composite sample exceed the cleanup criterion 

of 10 mg/kg, then the quadrant from which the sample was collected will 

be excavated a further ten inches and cleanup will be verified for that 

quadrant; and 

• if the analytical results for a composite sample are less than 10 mg/kg, 

then the quadrant can be backfilled with imported ftll. 

2.4 BACKFILLING ~ll,ffi POST-EXCAVATION WORK 

Upon verification of the cleanup oi the southeast swale 

area, contaminated soil will be scraped from the staging area and hauled off 

Site. All equipment used on Site will be decontaminated using a portable 

steam cleaner. The resultant wash water will be collected, stored on Site and 

tested prior to transportation off Site for treatment and disposal. 

Following decontamination of the Site equipment, the 

excavated areas will be backfilled with clean imported fill. The fill will be grab 

sampled prior to its use. The collected samples will be analyzed for VOCs, 

BNAs and PCBs. Sampling will be conducted in a manner consistent with 

the RI/FS QAPP. The area will be regraded to its original contours. 

13 
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2.5 DECONTAMINATION 

To prevent the off-Site migration of potentially 

contaminated material and equipment, the following decontamination 

protocols shall be used. 

All vehicles and equipment used in the Exclusion Zone 

shall be decontaminated in the Contaminant Reduction Zone prior to leaving 

the Site and for any work outside of fenced areas. The Engineer will certify 

that each piece of equipment has been decontaminated prior to removal from 

the Site. 

Decontamination shall involve the thorough cleaning of 

equipment with a high pressure steam cleaning unit, and shall be performed 

at the decontamination pad. Decontamination wash waters shall be collected 

and contained in an on-Site storage tank. Wash waters will be sampled prior 

to disposal in accordance with State and Federal regulations. 

Personnel engaged in vehicle decontamination shall wear 

protective equipment including disposable clothing and respiratory 

protection. 

14 



3.0 SUBMITtALS 

The following reports will be provided to the 'L"'SEP A by 

the Steering Committee: 

1) Notification of commencement of field work; 

2) Monthly reports addressing all progress during the previous month 

under the AO and any activities planned for the upcoming month; 

3) A SO% completion report which contains the analytical data from the 

pre-excavation sampling, the remediation contractor's health and 

safety plan, the areas to be excavated, Site preparation prior to 

excavation, and the names of disposal facilities to be used for Site 

mateti~; 

4) A 75% completion report which contains a description of the areas 

excavated and the location of verification samples; 

5) A 90% completion report which provides the results of analyses of 

verification samples and quadrants from excavation areas to be 

excavated a further 10 inches; and 

6) ..Enal Report documenting the completed action. 

Additional reports will be made through the regular 

monthly progress reports provided for in the AO. 

15 
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4.0 SQIEPULE 

Field implementation of this work plan is to commence 

in June 1990. Soil removal activities will be completed prior to ~ovember 8, 

1990. Other activities may extend beyond that date. A proposed project 

schedule is presented on Figure 4.1. 

16 
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All of Which is Respectfully Submitted, 
CONESTOGA-ROVERS & ASSOCIATES 
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t. 
1.0 HEALTH. SAfiD ANI) SITE CONTROL PLAN 

1.1 GENERAL 

The work to be conducted during the Interim Soil 

Removal program includes the handling of contaminated and potentially 

contaminated materials. During the program, personnel may come in contact 

with PCB and/or VOC contaminated soils and articles. 

The health and safety plan presented herein is a guide to 

be followed during the development of site specific health and safety plans by 

the Remedial Contractor. These plans will be submitted to the CSEPA with 

the 50% completion report. This Contractor's plan will provide a Site 

organizational client, a list of the responsibilities of each position and a list oi 

each person's qualifications. 

All on-Site personnel will be required to comply with the 

health and safety requirements presented herein. This Health, Safety and Site 

Control Plan provides for a safe and minimal risk working environment for 

on-Site personnel. It also provides for emergency response procedures to 

minimize the potential for adverse impact of construction activities on the 

general public and Site control measures to mitigate the potential for 

migration of contaminants. 

The program presented herein is consistent with 

approved health and safety protocols implemented during the Remedial 

Investigation conducted at the Site. 

A-1 



The Site location is shown on Figure A.l.l. 

1.2 BASIS 

The Occupational Safety and Health Administration 

(OSHA) Standards and Regulations contained in Title 29, Code of Federal 

Regulations, Parts 1910 and 1926 (29 CFR 1910 and 1926) provide the basis for 

the safety and health program. Additional specifications within this Section 

are in addition to OSHA regulations and reflect for positions of both the 

t;SEP A and the National Institute for Occupational Safety and Health 

(~QSH) regarding procedures required to insure safe operations at hazardous 

wasted sites. 

The safety and health of the public and on-Site personnel 

and the protection of the environment will take precedence over cost and 

schedule considerations for all project work. Conestoga-Rovers & Associates 

(the Engineer) and the on-Site Safety Officer shall be responsible for decisions 

regarding when work will be stopped or started for health and safety 

considerations. 

1.3 SITE CHARACTERIZATION AND 
~OTENTIALLY HAZARDOUS COMPOL£IDS 

The RI identified the presence of VOCs, BNAs and PCBs 

in soil. The maximum concentrations of these compounds detected in the 

A-2 



l 

/ ..--.. . --- ~~ .... ~.-
--? .. ""' 

• , I 

~.- .. ~~~ 

SOURCE MOUNT HOU..Y, N.C. I 24000 QUAO. 

\- .1) 
' \ I) 

~( 

figure A 1.1 

Sl TE LOCA T1 ON 
JADCO-HUGHES SITE 

CAA 
Gaston County, NC 



area to be excavated are shown on Table A1.1. The material safety data sheets 

for These chemicals are provided in Attachment D to the Work Plan. 

The RI database for the Site confirms that the significant 

chemical contaminants found in the soils in the southeast swale area are 

PCBs. 

PCBs are suspected card.nogens and acceptable exposure 

levels in the air have been established by the American Conference of 

Governmental Industrial Hygienists (ACGlli). The eight-hour time weighted 

average (TVV A) threshold limit value (Tt V) established for PCBs is 

0.5 milligrams per cubic meter. The Immediately Dangerous to Liie and 

Health (IDLH) concentration for PCBs is 5 mg/m3. 

1.4 HEALTH A..l\ffi SAFETY PERSONNEL 

This section provides a description of the roles of Site 

health and safety personnel. The people who will fulfill these roles and the 

role of the Site safety manager/supervisor, project manager, and 

subcontractor will be listed in the Remedial Contractor's Site-specific Safety 

Plan which will be prepared prior to the initiation of excavation activity. 

A Site Safety Officer who will, as a minimum, be an 

Industrial Hygiene Technician with qualifications in occupational health, 

shall be on-Site during all major construction activities involving excavation 

or securement of contaminated material. The Site Safety Officer will report 

A-3 
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directly to a Certified Industrial Hygienist who shall be responsible for 

imp!ementing and overviewing the Health and Safety Plan on a part-time 

basis. 

The Certified Industrial Hygienist shall: 

a) Be responsible for implementation of the Health and Safety Plan at the 

start-up of potentially hazardous work; 

b) Be responsible for a pre-construction indoctrination of all on-Site 

personnel with regard to the safety plan and other safety requirements 

to be observed during construction, including: 

i) potential hazards; 

ii) personal hygiene principles; 

iii) personnel protective equipment; 

i v) respiratory protection equipment usage and fit testing; 

v) emergency procedures dealing with fire and medical situations; 

and 

vi) heat stress principles. 

c) Oversee the Site Safety Officer's activities on a part-time basis and be 

available on an as-needed basis for emergency situations. 

The Safety Officer will: 

A-4 



a) Be responsible for daily enforcement and monitoring of the Health and 

- Safety Plan; 

b) Be responsible for assisting the Certified Industrial Hygienist in the 

pre-construction indoctrination of all on-Site personnel; 

c) Be responsible for notifying the Engineer prior to initiation of any 

hazardous work; 

d) Be responsible for the maintenance of separation of "Exclusion" 

(potentially contaminated) and "Clean" (uncontaminated) areas as 

described hereafter: and 

e) Be responsible for maintenance of the emergency contingency plan. 

1.5 MEDICAL SURVEILLANCE 

Medical surveillance shall be subject to an employees 

expected interval of time spent on-Site. 

In accordance with 29 CFR 1910.120, if an employee wears 

a respirator on a routine basis or as part of routine activities for any part of 

30 daysduring a year, then medical surveillance shall be conducted at a 

frequency and extent as specified by the examining physician. 

A-5. 



If personnel will not be involved in Site activities as 

outlined above, medical surveillance shall include testing required for 

approval for use of a respirator in accordance with 29 CFR 1910.134 as a 

minimum. 

The Contractor shall retain the services of a licensed 

physician or physician's group to provide the medical examinations and 

surveillance required. All pertinent Site characterization data, a copy of 

29 CFR 1910.120, and a description of the intended personnel protective 

equipment shall be provided to the physician prior to completing medical 

surveillance. The name of the physician and evidence of examination of all 

on-Site personnel shall be provided to the Engineer prior to assigning 

personnel on-Site work activities involving contact with potentially 

contaminated materials. Contractor personnel medical approvals shall be 

maintained by the Contractor at the Contractor's Site office for the duration of 

the project. 

Medical surveillance protocols shall be the physicians 

responsibility but shall, as a minimum, meet the requirements of OSHA 

Standard 29 CFR 1910.120 and 20 CFR 1910.134 for all personnel. This exam 

may include: 

i) medical/ occupation questionnaire with work history; 

ii) · -full physical examination; 

iii) screening audiometric test with otoscopic exam for wax; 

iv) visual acuity measurement, including color perception; 

v) pulmonary function test (Spirometry-FVC and FEV-1.0 second); 



vi) resting EKG; 

vii) chest X-ray (PA) read by Board Certified Radiologist (only when 

clinically indicated by other testing procedures); 

viii) blood chemistry profile•; 

ix) complete blood count with differential and platelet evaluation, 

including WBC, RBC, HGB, Hematocrit; and 

x) urinalysis with microscopic examination. 

All on-Site personnel requiring full medical surveillance 

shall be provided with medical surveillance within a reasonable time period 

prior to entering the Site, and at any time there is suspected to be exposure 

above permeable limits to toxic chemicals or physical agents. 

The Contractor shall maintain all medical surveillance 

records for a minimum period of thirty (30) years and shall make those 

records available to personnel or governmental agencies as specified in 

29 CFR 1910.20 and 29 CFR 1913.10. 

1.6 TRAINING 

All Site personnel will be required to complete site 

training and refresher sessions conducted by the safety officer. Site training 

and refresher sessions are designed to ensure that all personnel are capable oi 

\finimum Blood Chemistry Profile: Caldum, Phosphorous, Glucose, Blood Urea Nitrogen 
(8L"N), Uric Add, Cholesterol, Total Protein, Total Bilirubin, Direct Bilirubin, Alkaline 
Phosphatase, SCOT, SGPT, Sodium, Potassium, Chloride, Cretinine, Triglycerides, Albunun. 
Globulin. A/G Raio, Lactic Acid Dehydrogenase (LDH> Serum Iron. 
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and familiar with the use of safety, health, respiratory and protective 

equipment and with the safety and security procedures required for this Site. 

The Site training session shall be conducted prior to beginning work by the 

Safety Officer or other qualified professional in the presence of the Certified 

Industrial Hygienist. 

In accordance with 29 CFR 1910.120, all employees exposed 

to hazardous substances, health hazards or safety hazards shall receive 

training including a minimum of 40 hours instruction off-Site and three days 

of actual field experience under direct supervision. The Contractor shall 

provide documentation stating that all on-Site personnel have complied with 

this regulation. Each individual's name shall be included on this 

confirmatory letter. The training program shall include at a minimum the 

following items: 

i) names and personnel responsible for Site health and safety; 

ii) Site specific potential hazards; 

iii) use of personal protective equipment (PPE), including proper donning 

and doffing procedures; 

i v) work practices by which the employee can minimize risks from these 

potential hazards; 

v) safe use of engineering controls and on-Site equipment; 

vi) discussion and completion of medical surveillance requirements and 

recognition of symptoms associated with exposure to hazards; 

vii) Site control methods (described in Section 1.20); 

viii) on and off-Site contingency plans; 

ix) decontamination procedures; 

A-~ 
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x} Site specific standards operating procedures; 

xi) - delineation between work zones; 

.xii) use of the buddy system (described in Section 1.17); 

.xiii) scope of the intended works for the project; and 

xiv) review on -Site communications and appropriate hand signals between 

personnel working in the Exclusion and/ or Contaminant Reduction 

Zone. 

The Safety Officer shall be responsible for ensuring that 

personnel not successfully completing the required training prior to 

beginning work by the Safety Officer are not permitted to enter the Site to 

perform work. 

The Contractor shall implement a hazard communication 

("Right-to-Know") program in accordance with 29 CFR 1910.1200. 

1.7 RESPIRATOR PROGRAM 

All on-Site personnel shall receive training prior to 

beginning site work by the Safety Officer in the usage of, and be fit tested for, 

both half and full face respirators. This may include canister I cartridge and 

supplied air types, as appropriate. 

Personnel working on-Site shall be required to wear 

respiratory protection as determined by air monitoring and as instructed by 

the Safety Officer. 
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1.8 WORK AREAS/SITE CONTROL 

Specific work areas shall be delineated by fence or a flagged 

line as outlined below and shown on Figure A1.2: 

a) Exclusion Zone (EZ) ·This zone shall include all areas where 

potentially contaminated soils or materials are to be excavated, 

handled, spoiled or covered, and all areas where contaminated 

equipment or personnel travel. 

The EZ shall be clearly delineated in the field prior to commencing Site 

work, by temporary fencing with warning signs spaced around the 

perimeter of the Zone warning of a hazardous work area. Temporary 

Exclusion Zones outside of the Site fence will be delineated bv 

temporary fencing when working in these areas. 

b) Contaminant Reduction Zone (CRZ) - This zone will occur at the 

interface of the EZ and Oean Support Zone and shall provide access for 

the transfer of construction materials and Site dedicated equipment to 

the EZ, the decontamination of transport vehicles handling 

contaminated soil prior to leaving the EZ, the decontamination of 

personnel and clothing prior to entering the Clean Zone and for the 

physical segregation of the Oean Zone and EZ. 

A·lO 
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c) Clean Zone (CZ) - This area is the portion of the Site defined as being 

- the area outside the zone of significant air and soil contamination. The 

Clean Zone shall be clearly delineated and procedures implemented to 

prevent active or passive migration of contamination from the work 

Site. The function of the Clean Zone includes: 

i) An entry area for personnel, material and equipment to the 

Exclusion Zone; 

ii) An exit area for decontaminated personnel, materials and 

equipment from the Exclusion Zone; 

iii) The housing of site special services; and 

iv) A storage area for clean safety and work equipment. 

1.9 COMMUNICATIONS 

Telephone service shall be provided to the Site during 

construction activities. Emergency numbers including police, fire, 

ambulance, hospital, and appropriate Regulatory agencies shall be 

prominently posted near each phone and attached to the final Site Safety 

Plan. 
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1.10 EMERGENCY A.'ID FIRST AID EQUIP~ A.',j'O StJPPLY 

The safety equipment listed below shall be located and 

maintained within the Exclusion Zone in appropriate locations as directed by 

the Safety Officer. 

a) portable emergency eye wash and shower 

b) two twenty pound ABC type dry chemical fire extinguishers 

c) two self contained air full face respirators 

One hand-held emergency siren, a first aid kit, two 

twenty-pound ABC Frre extinguishers, an eye wash and shower station and 

two complete sets of Level B protective equipment shall be located and 

ma:ntained in the Clean Zone. 

1.11 8.1ERGENCY CON"IDJGEl'.JCY A.."'D RESPONSE PL.A.'i 

1.11.1 Off-Site Contingency Plan 

Prior to commencing work involving the excavation, 

handling and disposal of potentially contaminated material, the Engineer, 

will coordinate the development of an off-Site emergency contingency plan. 

This pian is intended to provide immediate response to a serious site 

occurrence such as explosion, fire or migration of significant quantities of 

toxic or hazardous material from the Site into adjacent public areas. 

A-12 
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Coordination meetings shall be held with appropriate 

authorities which may include State, the Engineer, Fire Department, Hospital, 

State and City Police, State Department of Transportation, Gaston County 

Health Department and Civil Defense officials. The meetings shall identify 

the Emergency response coordinator through whom all information and 

coordination will occur in the event of an incident. Plans shall be developed, 

or existing plans incorporated into the master plan, for 

i) evacuation of adjacent_ areas, 

ii) fire fighting procedures, 

iii) transport of injured personnel to medical facilities, 

i v) priority transportation routes, and 

v) coordination and/or modification of highway operations. 

Techniques and recommended procedures for immediate 

first aid emergency response will be developed with local medical facilities. 

1.11.2 On-Site Contingency Plan 

a) In the event of injury to on-Site personnel or contact with hazardous 

materials, the following protocol shall be followed: 

it- in the event of injury, notify the Safety Officer, and the Engineer, 

A-13 



ii) contact the closest medical center and describe the injury (the 

closest medical center is the Gaston ~emorial Hospital, as 

shown on Figure Al.3), 

iii) decontaminate personnel and administer appropriate emergency 

first aid, and 

iv) transport personnel to the defined medical facility along a 

predefined route. 

b) Fire extinguishers shall be maintained in strategic locations within the 

Site to combat localized fires. Personnel shall be trained in fire fighting 

procedures and shall be equipped with self contained air when 

involved in such operations. 

c) In the event· of significant release of potentially toxic or hazardous 

vapors from any container or excavation equipment operators shall 

immediately don self contained air respirators during such operations 

and the source of such vapors shall be immediately backfilled or 

covered with fill. Alternate plans of contaminant removal will be 

developed and submitted to the Engineer prior to recommencing work 

in the area. 

Injured personnel will be transported to the Gaston 

Yiemorial Hospital, located on Court Drive as shown on Figure A1.3. 
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Emergency telephone numbers for the area surrounding 

the Site are listed on Table A1.2. 

Figure A1.3 and Table A1.2 will be posted in a prominent 

place in the CZ. 

1.12 PERSQNAL SAfETY AND RELATED EQUIPMENT 

All on-Site personnel shall be equipped with personal 

safety equipment and protective clothing appropriate for the hazardous 

material being handled and the nature of work being completed. All safety 

equipment and protective clothing shall be kept clean and well-maintained. 

Safety equipment and apparel as required for general work 

and excavation work within the Exclusion Zone shall consist of: 

a) Uquid resistant, splash resistant, full coverage, disposable outerwear 

including tyvek type coveralls and nitrile/butyl gloves; 

b) Hardhats; 

c) Safety shoes or boots; 

d) Rubber overshoes or overboots; 

e) Full face-piece respirators with dual vapor and particulate filters {such 

-as GMC-H or equivalent), self-contained breathing apparatus or other 

supplied air system as necessary to conduct remedial action in a safe 

manner. 
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TABLE A1.2 

EMERGENCY TELEPHONE NliMBERS 
JADCQ..HUGHES sm 

INTERIM REMOVAL AcnON 

Gaston Memorial Hospital 

Belmont Fire Department 

Ambulance 

Police 

Conestoga-Rovers &: Associates 
(after 6 p.m.) Stephen Quigley 

866-2000 

911 

911 

911 

(519) 884-0510 
(519) 746-7338 



Additional protective equipment usage guidelines to be 

implemented include: 

a) All prescription eyeglasses in use on the Site will be safety glasses. 

Contact lenses shall not be permitted. 

b) All disposable or reusable gloves worn on the Site shall be nitrile/butyL 

gloves with latex surgical gloves worn underneath. 

c) During periods of respirator usage in contaminated areas, respirator 

fllters shall be changed daily or upon breakthrough, whichever occurs 

first. 

d) Footwear used on site will be work shoes or boots, and will be covered 

by rubber overshoes when entering or working in the Exclusion Zone 

or Contaminant Reduction Zone. 

e) On-Site personnel unable to pass a respirator fit test shall not enter or 

work in the Exclusion Zone or Contaminant Reduction Zone. 

f) All on-Site personnel shall wear an approved hardhat when present in 

the Exclusion Zone. 

g) All personal protective equipment worn on Site shall be 

decontaminated at the end of each work day. The Safety Officer shall be 

responsible for ensuring individuals decontaminate personal 

protective equipment before reuse. 
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h) - Duct tape shall be used to ensure that disposable coveralls and gloves 

are tightly secured when personnel are working within contaminated 

zones. 

1.13 RESPIRATORY PROTECTION 

Appropriate respiratory protection, shall be mandatory 

during all on-Site construction activities. As a minimum, all on-Site 

personnel shall be required to wear full face-piece air purifying respiratory 

protection when working in the Exclusion Zone. 

Levels of respiratory protection have been chosen 

consistent with potential airborne hazards. The selection of appropriate 

protection is based upon the potential presence of compounds with the :owest 

recommended threshold limit value. 

In the absence of additional air monitoring information, 

such as measurements of PCB concentrations in air or total dust 

concentrations the following levels of respiratory protection shall be required 

when working in the Exclusion Zone: 
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Tot11l OrgRnic V11por Concentration 
(ppm) 

0-25 

greatler than 25 

Level of Respir11tory Protection 
Required 

Full face air pwifying protection 

Supplied air system or suspended 

activities 

All major equipment, handling potentially contaminated 

soils, shall be equipped with a source of compressed gradeD breathing ai: for 

air supplied respirators, should they be required. 

If other air monitoring data exists and occupational health 

standards are not being exceeded, then respiratory protection requirements 

may be relaxed with the approval of the Engineer and the USEPA. 

The Safety Officer shall be responsible for implementing, 

maintaining and enforcing the respirator program. 

On-Site personnel unable to pass a respirator fit test will 

not be permitted to enter or work in the Exclusion Zone or Contaminant 

Reduction Zone. 

1.14 TASK Al'JALYSIS 

Table A1.3 provides a description of expected work tasks to 

be encountered during the Site activities related to the excavation of the PCB 

contaminated soils. Also listed are the potential exposures and appropriate 
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2. 

3. 

4. 

5. 

6. 

7. 

H. 

9. 

Ct!ncral site activities outside ol exclusion 
~one 

Soil sampling prior lo and alter eKcavalion 
activity 

Surveying prior to excavation 

Excav.uion equipment opt!rator 

Excavation laborer 

Truck driver 

Equipment dl!IContaminatton 

Supervision in exclusion ;tone 

hmn~ constructton 

TA8ll! A1.3 

TASK ANALYSIS 
IAl>CO-IIUGtiES SITE 

INUKIM Kt:MOVAL ACTION 

no signilkanl chemical eKposure anticipated 

I'CD cont.tminatcd soil 

may walk on I'CD contaminated lMlil 

l>cD cunt.tminatt.'ti soils, dusts 

l>cB contaminatt.'ti soils, dusts 

no liignificant chemical eKpo,ure .1nticipated 

I'CB contatninatt.'ti soils, dusts, mhts, 
detcrgcnb 

I'CB cont.Ammc~tt.'ti soils, du~b 

no ~ignilkant dwmical eKpu~urc cltllinpalt.'d 
Moty wo~lk «11\ I'C'U wnt.Amin.-tt.'ti soils when 
ercding kmpuro~ry lcnt:ing 

Appropriate I' PC 

work clothes, safety boots 

work clothes, rubber overshoes, pl;ulic coatL-d 
tyveks, l.1teK inner glove&, nitrile/butyl outer 
glovet and .11 hardhat 

work clothes, rubber overshoes in exclusiun :tone, 
hardhat 

work clothes, plastic coated tyveks, laic• inner 
gloves, nitrile/butyl gloves, hardh.u, safety 
ihoes, rubber ovenhoes, full f•ce respir.ator 

work clothes, plastic coated tyveb, latcK inner 
gloves, nitTilc/butylsloves, h.1rdhilt, wfety 
shoes, rubber oven;hoes, full f•ce respirator 

work clothes, safety boots, full face respirator 
while truck Is being loaded 

work clothes, pla~tic coated tyveks, l.tte• inner 
gloves, nitrile/butyl gloves, hardhat, wfcty 
shoc>s, rubber overshocos, full lace n:spir.atur 

work clothes, plastic coalclf tyveks, latcll inner 
gloves, nitrile/butyl gloves, h;ndh.tl, safety 
shoes, rubber overshoes, full f.ace rc~plrAior 

work clolhcs, work bool5/~hOL~ and rubber 
overshoes 



i 
I levels of personal protective equipment. This analysis will be revised as 

~propriate by the Remedial Contractor to include any appropriate additional 

tasks. 

1.15 PERSQNAL HYGIENE 

The Safety Officer shall be responsible for, and ensure that 

all personnel performing or supervising remedial work within a hazardous 

work area, or exposed or subject to exposure to hazardous chemical vapors, 

liquids, or contaminated solids, observe and adhere to the personal 

· hygiene-related provisions of this section. 

On-Site personnel found to be disregarding the personal 

hygiene-related provisions of this plan will be barred from the Site. 

The following equipment/ facilities shall be provided for 

the personal hygiene of all on-Site personnel: 

a) Suitable disposable outerwear, gloves, and footwear on a daily or 

as-needed basis for the use of on-Site personnel, 

b) Contained storage and disposal for used disposable outerwear, 

c) Personnel hygiene facilities complete with change area, showers, toilets 

and washbasins with contained storage for all wash waters, 
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d) Lunch area, and 

d) A smoking area. 

The following regulations for personnel working within 

the Exclusion Zone will also be enforced: 

a) On-Site personnel shall wear disposable outerwear and gloves at all 

times whenever entering or working in the Exclusion Zone or 

Contaminant Reduction Zone. 

b) Used disposable outerwear shall not be reused, and when removed, 

will be placed inside disposable containers provided for that purpose. 

c) Smoking shall be prohibited except in a designated smoking area. 

d) Eating and drinking shall be prohibited except in the designated lunch 

or break area. 

e) Soiled disposable outerwear shall be removed prior to entering the 

lunch area, and prior to cleansing hands. 

f) On-Site personnel shall thoroughly cleanse their hands and other 

exposed areas before entering the smoking or lunch area. 

A-20 



~ All personnel involved in excavation and/or handling of potentially 

contaminated soils in the Exclusion Zone or Contaminant Reduction 

Zone shall shower and change to street clothes prior to leaving the Site. 

1.16 HEAT SJRESS MONITORING 

All employees will be trained prior to beginning work by 

the Safety Officer in the following: 

a) individual factors which influence an individuai's susceptibility to 

heat; 

b) environmental characteristics such as temperature, humidity, wind 

speed, and cloud cover; 

c) body response to heat; 

d) effect of personal protective equipment and workload; 

e) the various types of heat disorders and their associated symptoms; and 

f) heat stress program • acclimatization, monitoring, work/rest reg::nent, 

and fluid intake (balanced electrolytic fluids). 

This training will be conducted at the time of the initial 

training. 
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Monitoring for heat stress will commence when the 

ambient air temperature is above 70°F. If ambient temperatures remain 

above 70°F, then monitoring will continue for every day that the ambient 

temperature exceeds 70°F. Heat stress monitoring will consist of a daily log of 

body weight loss. Total body weights will be recorded four times daily, at a 

minimum when the heat stress monitoring is in effect. This log will be 

maintained for each Site employee for the duration of the project A sample 

log form is shown on Figure Al.4. In addition, the Safety Officer will also 

monitor Site personnel health. 

After each worker has become familiar with his own 

limitations, and as long as the daily activities are not noticeably altered, it will 

remain the responsibility of the worker to remain cognizant of his own 

physical" condition. Each individual will be made aware of the effects of 

acclimatization and that the loss of some acclimatization aiter a few days of 

rest will occur. 

1.17 BUDDY SYSTEM 

All site excavation work shall be conducted under a buddy 

system. This system is designed to ensure that no one employee enters the EZ 

without the support and assistance of a co-worker. 

The daily safety briefings will be the forum where buddy 

assignments will be made for the Site. In the event that an odd number of 
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I E\fPLOYEE NAME 

DA'TE 

CRA 
J480-0S 07/90-1-0 

rlEAT STRESS \ICNIT~Rl~G 

.. 08 :SITE: ,.AiJCO-nUGnr:S Si..FS:Rri,.;~.c Si~ 
GASTON COUNTY ,\I.S. 

.. 08 i1n..E: PCS SCNT AMINA TEO SCIL REMOVAL 

?OSITION 

CRAI.. m.IPERA TURE 

figure A 1.4 

SAMPLE HEAT STRESS MONITORING LOG. 
JADCO-HUGHES SITE 

Gaston County, NC 



employees are present on the Site, then one team of three "buddies" will be 

esbiblished. 

The key responsibilities of a buddy are as follows: 

• monitor your buddy's work practices and physical condition: 

• if your buddy appears to be in distress or has had an accident, assist him in 

a manner consistent with this health and safety plan: and 

• do not permit your buddy to enter the EZ alone. 

1.18 EMERGENCY CQMMUNICA TIONS 

A system of emergency communications is required to 

ensure that communications are maintained and emergency procedures are 

followed in the event of a release or accident 

The emergency communication procedures to be followed 

during all Site activity are: 

• emergency communications are to be made by hand held sirens, by vehicle 

horns, or a hand/arm signals; 

• one long blast of a siren or one arm continuously waving over a workers 

head means to stop work and return to the CRZ; 
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• repeated short blasts of a siren or both arms continuously waving over a 

worker's head will mean that an emergency condition exists on-Site and 

ail employees are to leave the Site immediately and congregate at the Site 

gate. 

1.19 AIR MONITORING 

1.19.1 Protocols 

During the progress of active remedial work, air quality 

shall be monitored in and around each active work location. Sampling shall 

be conducted on a regular periodic basis, and additionally as required by 

special or work-related conditions. Air leaving the active work locations 

during excav.tion shall be monitored by continuous daily downwind air 

sampling. Air sampling shall be conducted for particulates (Total Suspended 

Particulates; Total PCB) and total VOC vapors. Any departures from general 

background shall be reported to the Engineer who will, in conjunction with 

the Safety Officer, determine when operations should be shut down and 

restarted. 

Instruments required for air monitoring shall include a 

real time organic vapor photoionizer or organic vapor analyzer, explosimeter, 

personal dust monitors, and a continuoUs total organic vapor monitor alarm. 

Contractor air monitoring equipment shall be operated by 

pers :mel :-. ..J.ned in· the '..1Se of the specific equipmen~ orovided and shall be 

A·24 

1 



t 
I 

un~er the control of the Safety Officer. All monitoring equipment used 

within the Exclusion zone shall be intrinsically safe. 

Should the organic vapor level in the breathing zone of 

any active working location exceed 100 ppm for any single reading, or 50 ppm 

for any two successive readings, or should the explosimeter indicate in excess 

of 20 percent of the lower explosive limit on any single reading, then that 

work location shall be shut down and evacuated upwind. The agency 

representative will be advised of these situations. Work shall not resume at 

such a work location until authorized by the Engineer and Safety Officer. 

Organic vapors will be monitored continuously using an organic vapor 

photoionizer. 

Personal dust monitors shall be located upwind and 

downwind of activities involving the handling of contaminated material. 

Personal dust monitors shall also be provided for the highest risk person at 

both the interim storage and the contaminated soil excavation areas. It is 

expected that one personal dust monitor will be used to assess exposure in :he 

exclusion zone during excavation. Samples will be collected daily and shall 

be analyzed for total suspended particulates (TSP). Results of the TSP 

analysil shall be verbally given to the Engineer within 24 hours of sample 

collection. Samples which show an excursion over 150 1Jg/m3 shall be 

analyzed for total PCB. 

The Contractor shall be responsible for providing 

appropriate respiratory protection which meets the requirements of this 

Health. and Safety Plan during all work activities. As a minimum, the 
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Contractor shall ensure that all personnel working within or adjacent to the 

EZ/CRZ active work location are supplied with and use full face-piece 

respiratory protection as required. 

A wind direction indicator shall be installed and 

maintained by the Contractor at each active work location. 

1.19.2 Reportin& 

The results of air monitoring programs shall be reported 

on specific forms and shall include the following information: 

i) Site Location/Date 

ii) Work Process/Operation Name 

iii) NIOSH Method Used 

i v) Air Flow Calibration Record 

v) Temperature, Pressure, Humidity at Sample Location 

vi) Area Sampling Location Diagram 

vii) Personal Samples 

• Name of Worker 

• Location of Workers 

viii) Area Sample Description/Location 

ix) Sample Data 

Pump LD. 

Flow Rate 

- Sample Filter /Tube Number 
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• Pump On/Off (time) 

Volume Air Collected (liters) 

• Lab Sample Number 

x) Analysis Results (mg/m3,ppm) 

xi) Field Notes 

• Desaiption of Operations and Complaints/Symptoms 

• Chemicals/Materials/Equipment in Use 

- Engineering/ Administration Controls in Effect 

• Personal Protective Equipment in t: se 

• Sampling Observations/Comments 

xii) Sample Submission 

• Name, Location 

• Chemist/Industrial Hygienist Name 

Principal Air Monitor 

• Reviewed by 

In addition, all dally air monitoring activities shall be 

recorded in a hard cover log book which will be maintained on Site at all 

times bJ the Safety Officer. Copies of the daily air monitoring reports will be 

providad to the on-Site agency representative on a weekly basis. 
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1.20 CONTAMINANT MIGRATION CO~'TRQL 

To prevent the migration of potentially contaminated 

material both on Site and off Site, vehicle travel shall be restricted as -shown 

on Figure A.l.S. 

All vehicles and equipment used in the Exclusion Zone 

shall be decontaminated in the Contaminant ReductiOn Zone prior to leaving 

the Site and for any work outside of fenced areas. The Engineer will 

supervise the decontamination of each piece of equipment prior to its 

removal from the Site. 

Personnel engaged in vehicle decontamination shall wear 

protective equipment including disposable clothing and respiratory 

protection. 

Decontamination procedures shall be strictly adhered to 

for all personnel and equipment used in_ the exclusion zone. The procedures 

for personnel are as follows: 

1) all per59nnel shall remove rubber overshoes at a designated boot 

station adjacent to the decontamination facility prior to leaving the E.Z; 

2) _all personnel shall then enter the CRZ to remove yesPirators. and 

disposable outer clothing, if it is being worn; 

3) diSpOsable clothing will be placed in designated containers; 
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4}_ personnel shall wash hands and faces before eating, drinking or 

smoking; and 

5) all personnel will change out of work clothes in the decontamination 

facility and shower prior to leaving the Site at the end of the day. 

At the completion of the project, rubber boots and 

potentially contaminated clothing will be disposed along with the 

contaminated soil. 

Decontamination procedures for equipment as as follows: 

1) all equipment used in excavation will be moved from the EZ onto the 

the decontamination pad after excavation is completed or the 

equipment is to be moved off of the Site; 

2) the equipment will be cleaned using a high pressure steam cleaner, 

wire brushes, and an Alconox (or equivalent) detergent wash water; 

3) decontamination will be certified in writing by the Engineer 

(certification will be in the form of written declaration); and 

4) following certification, the equipment can be removed into the CZ and 

-off-Site. 

Decontamination equipment includes: 
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• high pressure steam cleaner; 

• Alconox detergent; 

• wire brushes; and 

• a shower facility. 

1.21 PARTICULATE EMISSION CONTROL 

During construction, a dust control program shall be 

implemented and strictly enforced to minimiZe the generation and potential 

off-Site migration of fugitive particulate emissions. Excavations and 

excavated material shall be kept moist while uncovered due to Site activities. 

Treated decontamination wash waters from the wastewater treatment 

facilities may be used to keep excavated material moist. 

All roadways, designated work areas and other possible 

sources of dust generation shall be controlled by application of water as 

required. 

1.22 Mt W REGUl.ATIONS 

"No Smoking~ signs shall be posted at the Site entrance 

and on the perimeter of the Exclusion Zone in addition to signs which state 

'Warning, Hazardous Work Area, Do Not Enter Unless Authorized". ln 
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addition, a notice directing visitors to the office will be posted at the Site 

entrance. 

Safety regulations and safety reminders will be posted at 

conspicuous locations throughout the Site. 

1.23 SAFETY MEETINGS 

The Safety Officer will conduct an indoctrination safety 

meeting with all employees prior to the initiation of Site excavation 

activities, followed by weekly safety meetings which will be mandatory for all 

Site personnel. Daily safety meetings will be held to brief Site employees on 

upcoming tasks and associated safety concerns/expectations. The meetings 

will provide refresher courses for existing equipment and protocols, and will 

examine new Site conditions as they are encountered. 

Additional safety meetings will be held on an as required 

basis. 

Should any unforeseen or Site peculiar safety related 

factor, hazard, or condition become evident during the performance of work 

at this Site, it will be brought to the attention of the Engineer in writing by the 

Saf~ Officer as quickly as possible, for resolution. In the interim, prudent 

action shall be taken to establish and maintain safe working conditions and to 

safeguard employees, the public and the environment. 
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1.24 SITE SECURITX 

The Site shall be secured on a 24-hour basis when portions 

of the Site security fence have been dismantled for construction and, 

additionally, on an as-required basis when vehicles must frequently pass 

through the access gates. Security may include an unarmed guard as deemed 

necessary by the Engineer. 

As part of the Site security, the En~eer or Safety Officer 

shall: 

a) Umit vehicular access to the Site to authorized vehicles and personnel 

anly, 

b) Maintain a visitors and Site personnel sign-in/ sign~ut log, and a log 

of all security inddents, and 

c) Provide initial screening of Site visitors. 
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2.0 ENVIRONMENTAL CONTROL 

Adequate Site lighting will be provided to facilitate 

performance of the work and to maintain a safe working condition. As a 

minimum, area lighting will be provided in the office area and the 

d~n~ation areL 

2.2 SJJRFACE WATER CONTROL 

All excavation, backfilling and staging activities will be 

dry operations. 

Surface water runoff will be prevented from entering 

excavations using dikes, sandbags, ditching or other available means. The 

methods used will be subject to the approval of the Engineer. Surface water 

runoff which may potentially contain waste constituents will not be 

discharged to water courses. All surface runoff will be contained and stored 

in wasti'Water storage tanks. 

All the necessary equipment appropriately sized to keep 

excavations and the staging pad free from water will be available on-Site. 

Collected excavation waters will be transferred to the wastewater storage tank. 

There will be at all times sufficient pumping equipment, machinery and 

storage tanks in good working condition (and will be maintained in good 
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wor:_king condition) for all emergencies, such as power outage, and there will 

predesignated workers available at all times while work is being conducted at 

the site for the operation of the pumping equipment. 

Precipitation will be prevented from infiltrating or from 

directly running off stockpiled excavated waste materials. Excavated 

materials will be covered with an impermeable liner during periods of work 

stoppage including at the end of each working day. Any liquids generated 

from stockpiled waste materials will be. contained and transferred to the 

wastewater storage tanks. 

2.3 SEDIMENT CONIROL 

Sediment migration from any 

stockpiled/non-contaminated soil"will be controlled as necessary using silt 

fencing or hay bales. Sediment controls will be placed in downslope positions 

from soil stodcpiles. 

2.4 CjiNfJL'L HOUSEJ<EEPING 

Daily accumulations of solid waste material such as 

discarded safety equipment, debris and rubbish will be collected in garbage 

bags and properly disposed of periodically. 
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Uncontaminated solid waste material will be disposed in a 

desfgnated area segregated from the solid waste removed from the 

contaminated area. Trash removal services will be provided on a weekly 

basis for uncontaminated solid waste. 

The Site will not be allowed to become littered with trash 

and/or waste materials from the Exclusion Zone; but will be maintained in a 

neat and orderly condition throughout the construction period. On or before 

the completion of the work, rubbish of all kinds will be removed from any of 

the grounds which have been occupied. 
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3.0 SPD.L CONTBOL AND RESPONSE 

3.1 SCOPE 

During all active work at the Site involving the transport 

and handling of contaminated materials, the Contractor will be required to 

implement and maintain an on-Site and off-Site Spill Control and Response 

Plan. This plan, which will incorporate the guidelines presented herein will 

provide contingency measures for potential releases of bulked solids and 

liquids and other miscellaneous waste potentially handled on Site. 

3.2 MATERIAL HANDLING 

3.2.1 Bulkes:l Solids and UQuids 

All vehicles provided for the handling of bullced solids 

and liquids will be required to be in a good state of repair and will be operated 

in a safe manner to prevent spills during handling. Haulage units used for 

bulked solids (ie. soiL conaete rubble, etc.) will be inspected to ensure that 

their tailgates are secured and the loads are tarped to avoid spillage or tracking 

of excavated material 
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3.2.2 E~ipment 

The following equipment will be available on Site and 

used for any unexpected spills: 

i) sand, clean fill or other non-combustible absorbent; 

ii) front end loader or other machine; 

iii) drwris (55 gallons); and 

i v) shovels. 

Hand tools which are used will generally be discarded 

with the waste material unless it is determined appropriate to decontaminate 

the tools. If tools are decontaminated, they will receive a detergent wash in 

addition to steam cleaning or hot water washing. 

3.3 ON-SIJ'E CONTINGENCY PLAN 

In the event that a release occurs on site, the following 

protocol~ will be implemented: 

i) Notification of Release: U the release is reportable, and/ or human 

health or the environment are threatened, then the National 

Response Center and the North Carolina Department of Human 

Resources will be notified as soon as possible. 
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ii) - Decontamination Procedures: Decontamination procedures may be 

required after cleanup to eliminate traces of the substance spilled or to 

reduce it to an acceptable level. Complete cleanup may require 

removal of affected soils. Personnel decontamination will include 

showers and cleansing or disposing of clothing and equipment as 

appropriate. All contaminated materials including solvents, clothes, 

soil, and wood that cannot be decontaminated must be properly 

containerized and labeled, if appropriate and properly disposed of as 

soon as possible. 

iii) A release report will be submitted which will include final disposal 

location of all spilled material. 

If a release of a reportable quantity of material stored in a 

tank or container occurs on Site, the following actions, if applicable, will 

immediately be taken: 

i) Notify the Engineer and Site Safety Officer; 

ii) Take immediate measures to control and contain the release within 

the Site boundaries; 

iii) Keep unnecessary personnel away, isolate the area of release, and deny 

entry; 

i v) Do not allow anyone to touch released material; 

v) Stay upwind; keep out of low areas; and 

vi) Keep combustibles away from the released material. 
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Upon implementing these procedures, the Site Safety 

Officer will scan the immediate areas of the release, inducting downwind, 

with the HNu to identify the level of protection required for personnel safety 

equipment to clean up the released material As .a minimum, personnel will 

wear all specified protective clothing including full-face respirators. Air 

monitoring completed by the Site Safety Officer will determine the need to 

inaease the level of respiratory protection. The air monitoring action levels 

as presented in Section 1.16 of the Health and Safety Program will be followed 

during any clean up of a. release. 

Solid releases from drums will be placed into approved 

containers and covered. Each container will be labelled as to contents and 

will be disposed of as soon as possible. Solid spills from haulage units will be 

placed back into haulage units and disposed of as bulked material. 

Uquid spills will be first covered with an approved 

absorbent to absorb any free liquids to minimize the amount that may 

infiltrate into the ground. The absorbent material and soils contacted by the 

spill will be excavated and placed in approved containers. Containers which 

are gen.rated will be labelled as to contents and disposed of as soon as 

possibl& 

All native soil in which a release occurs outside the 

ExclusiOn Zone will be sampled following cleanup of the spill to determine 

the quality ·of the cleanup. Samples will be. collected only,.over the immediate 

area of the spilL Collected samples will be analyzed only for PCBs. Sampling 

and analytical protocols will be in accordance with those used for the 
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confirmatory soil sampling and analysis program (Section 2.3 of the Work 

Plan) . 

3.4 OfF-SITE CONTINGENCY PLAN 

If a release of material from a transport vehicle occurs 

while in transit, the following actions will be taker\ to reduce potential 

migration of the waste material. 

i) Immediately notify the Contractor, who will in tum notify the 

Engineer; 

ii) Take immediate measures to control the release, ii necessary; 

iii) Contain arrd eliminate the release, if possible; 

i v) The driver must remain with the vehicle, and will keep unnecessary 

people away, isolate the area of the release and deny entry to 

unauthorized personnel; 

v) Stay upwind, keeping out of low areas, and do not allow contact with 

the released material; 

vi) Contact the local authorities and local hazardous materials response 

unit; and, 
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vii) Other actions, as advised. 

Upon implementing these procedures, the same action to 

clean up the release will be implemented as described in Section 3.3. 
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Preceding page blank 

TREATABILITY STUDY RESULTS 
ULTRA VIOLET OXIDATION 

The enclosed reports from Ultrox comprise the results of a 

treatability study for Ultraviolet Oxidation. In addition, CRA's Quality 

Assurance/Quality Control Assessment of confirmatory analyses conducted 

by Radian Corporation are attached. The results are summarized below. 

The test objectives of the treatability study were defined in 

the Treatability Study Work Plan (CRA, 1990) as follows: 

1) Identify the effluent concentrations that are economically achievable by 

Ultraviolet Oxidation (UVO). 

2) Icientify appropriate dosages of proxide or ozone and UVR exposure to 

effect treatment. 

3) Provide data to develop capital and operating and maintenance costs 

for a UVO treatment alternative under FS. 

4) Define pretreatment requirements (eg. pH, adjustment, iron 

sequestering, etc.) for Jadco-Hughes groundwater if a CVO system is 

used. 

The UVO trials concluded that the Site compounds could 

be successfully treated and the test objectives were achieved. 
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Test Objectives 1 eSt 2: The laboratory test runs demonstrated that the 

surface water and P01W discharge limits could be 

satisfied at Jadc~Hughes for alphatic ketones, 

halocarbons and aromatics. The combination of 

Test Objectives 3: 

A) Capital Cost 

UV /03/H2~ provided optimum contaminant 

destruction. Also, a pH adjustment and control will 

be required in a full scale system to obtain the desired 

level of contaminant destruction. The data tables 

appended to the Ultrox report, target compounds to 

the Ultrox lab: detection limits for most compounds 

in UV /03/H2~ runs. 

Budget capital, operating and maintenance costs were 

identified by Ultrox. 

1) includes one Ultrox F-1950 UV /oxidation reactor with 170 lb/day 

ozone generator with air preparation system consisting of air 

compressor, dryers, and filters, with H2~ metering system, 

ballast enclosures and semi-automatic control system 

Total Estimated Cost $ 319,500.00 

pH Control system 

Total Estimated Cost $ 15,000.00 
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B) Opera tin& Costs 

lbs $0.70 
1) H2~ = 168 day X 16 

(Flow Rate assumed to be 25.0 GPM) 

KW-Hr $0.07 
2) 03: Electricity 1700 day X KW. Hr 

3) UV Lamps: 
walls hr. $0.07 

216lamps x 65 lamp x 24 day x 1000 Watts 

$/1000 Gal= $260.18 X 1400 gal. X 1 min. 

0 Maintenance 

Lamp replacement amortized on a Daily Basis 

$ 119.00/dav 

$ 23.58/day 

$ 260.18/day 

$ 7.23 I 1 000 gal 

$ 29.89/dayor 

$ 0.82/1000 gal 

The data analysis presented in the L1trox reports complies 

with the provisions in the Work Plan. In addition, Ultrox collected samples 

and submitted them for confirmatory testing of the initial influent to the lab 

scale treatment system and treated effluent from the optimized runs. The 

analytical results for detected compounds are shown on Table C.17. 

The results demonstrated that the UVO treatment system 

can be configured to test Site groundwater for discharge to the POTVV or to 

surface water. 
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TABLEC.17 

CO~TORYS~G 
UVO TREA TABniTY STUDY 

JADCQ-HUGHES RifFS 

Influerct Effluent 
(JJgiL) (JJgiL) 

Detected VOCs 

acetone 6700] 4200 
benzene 220] ND(110) 
2-butanone 6400] ND(250) 
carbon tetrachloride 69] ND(70) 
chlorobenzene 560] N0(130) 
chloroform 2700] 110 
1,1-dichloroethene 110] N0(120) 
1,2-dichloroethane 450] N0(70) 
ethyl benzene 150] ND(l30) 
4-methyl-2-pentanone 1500] 50 
methylene chloride 2700] 300U 
toluene 3700] ND(130) 
total xylenes 460] ND(130) 
trichloroethene 53] ND(63) 

"'" 

Detected BNAs 

benzonic acid 190] ND(50)UJ 
bis (2-chloroethyl) ether 6200J 7.8J 
1,4-dichlorobenzene 280] N0(4.4)CJ 
phenol 140] N0(2.6)CJ 
1,2,4-trichlorobenzene 640] ND(l.9)l!J 

Notes: 

ND - Not Detected (the detection limit is in brackets) 
J An estimated quantity 
L' - The associated value is the sample quantitation limit. 
UJ - The..analyte was checked for but not detected. The associated value is an 

estimate. 
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I • EXECtz'l'IVE StzMMARY 

Samples of qround water froa the Jadco Buqhes site vera 

subjected to three UV/ozidation processes, includinq UV/03 , 

UV/~02 and T1V/~/B.z02 • The prillary contaminants tarqeted for 

destruction vere ketones, halocarbons and aroaatic compound 

(BTE%). Base neutral coapounds also were of concern but 

vere not analyzed for by the ULTROX laboratory. 

Ground water treated with the UV/03/~02 in test runs a, SA, 

8B and ac all satisfied both surface discharqe and P.o.T.W. 

discharqe requireaents in terms of ketones, halocarbons and 

BTEX. It vas determined that depression of the pH to 

approximately 4.0 vas critical to obtain the desired result. 

Additionally, it vas determined that the o3 :H2o2 ratio also 

was very important. A ratio of 1:1 produced satisfactory 

results while a ratio ot 3:1 (Run lOB) produced 

unsatisfactory results. 

The UV/03 method did not produce acceptable results. The 

UV /B2o2 test runs were aarqinally successful with slower 

destruction rates than with T1V/03/B2o2• pH depression was 

not attempted durin; the UV/03/~02 test runs as it normally 

has an adverse effect on reaction rates. 
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I I • 'l'lrnorOLOGY QESCJtiP'l'IOJI 

Ultraviolet oxidation is an enhanced or advanced oxidation 

process (AOP) utilizinq ultraviolet with ozone and/or 

hydroqen peroxide. Ultraviolet liqht, when combined with o3 

and{or ~02 , produces a hiqhly oxidative environment 

significantly more destructive than that created with o3 or 

H2o2 !)y themselves or in coeiDation. 

ov liqht significantly enhances ozone or H2o2 reactivity by: 

i) Transformation of ~ or ~02 to hiqhly reactive (OK) 

radicals; 

ii) IZcitation of the tarqet orqanic solute to a hiqher 

enerqy level; and 

iii) Initial attac~ of the tarqet orqanic by ov liqht. 

T&Dle I illustrates the relative oxidant strenqth of 

hydroxyl radical (OB) ·, ~, Bz02 and c12• 'l'a!)le II 

illuatrates a theoretical reaction pathway tor the 

destruction ot chlorobenzene that vas developed by OLTROX 

under a research qrant trom the National Science Foundation. 



TABLE I 

OXIDATION 

Relative OXidation 
Potential 

(C12 = 1. 0) 

2.23 

2.06 

1.78 

1.52 
1.31 

1.25 

1.24 

1.15 

1.07 
1.00 

0.80 
0.39 

POTENTIAL 

oxidation 
Potential 

Species (Volts) 

fluorine 3.03 

hydroxyl radical 2.80 
atomic oxyqen (sinqle) 2.42 

ozone 2. 07 
hydroqen peroxide 1.78 

perhy4roxyl radical 1.70 

permanqanate 1.68 

chlorine dioxide 1.57 

bypoiodous acid 1.45 

chlorine 1.36 
bromine 1.09 

iodine o .54 



TABLE II :REACTION PATHWAY 

OXIDATION OF CHLOROBENZENE 

uv 
CHLOROBENZENE ---..,p,~IJI [CHLOROPHENOL] 

oa ~' 
H202 I ',, 

I "Cl-

' , 
GLYOXAL ,' 

+ _,, 

MALEIC ACID _... 
.,., 

MIXTURE OF 
(CHLORO) CATECHOL 

(CHLORO) RESORCINOL 
(CHLORO) HVDROXYQUINONE 

+ 

~ALEIC ALDEHVDj E j E j + ••-- CHLORO) MUCONIC ~--- RIHYDROXV (CHLORO) 
GLYOXYLIC ACID l ACIDS BENZENES 

OXALIC 
ACID 

FORMIC 
ACID 

·-



III. 'l'ES'l' OBJIC'l'IVIS 

'l'he objectives of the treatability study were as follows: 

i) To identify the oxidant combination with ov that would 

destroy the tarqeted contaainants below surface 

discharqe or P.O.T.W. discharqe limits; 

ii) To identify appropriate dosaqes of peroxide and/or 

ozona with UV liqht to achieve the desired treatment 

limits; and 

iii) To obtain the data required to develop capital, 

operatinq and maintenance costs. 
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rv. IOP+PMPT MJ) P.TIRl:ALS 

The ~ench scale test included the follovinq equipment and 

materials: 

a ~atch reactor 

an ultraviolet radiation lamp 

hydroqen perozide 

ozone and an ozone qenerator 

The reactor used is a cylindrical soo mm x ao mm 2.4L qlass 

vessel. It is sealed to miniaize incidental releases of 

ezcess ozone and vocs. The UV radiation is provided ~y one 

40 watt low pressure mercury arc lamp inside a quartz sheath 

placed in the center of the vessel. The 2L of water charqed 

into the reactor is stirred by a maqnetic stirrer. Bydroqen 

peroxide is added durinq the ultraviolet radiation exposure 

usinq a source which is 30% hydroqen peroxide and 70% water. 

ozone is qenerated by a 2 lb/day model 8341 Matheson Gas 

Products qenerator from a commercial ozyqen source and is 

introduced as a ratio of ozyqen and ozone usinq a coarse 

frit qas dispersion tub (sparqer) at the ~ottom of the 

reactor. 



V. IUJRIMIN'l'AL PBOCIJ)tlBIS 

1) Tba sample collection and •bippinq 

2) sample analyses 

3) uvo bench tests 

A. SAMPLE COLLECTION AND SHIPPING 

The qround water samples vera collecte4 DY 

conestoqa-Rovers personnel at the Jadco Huqhes sites. 

The samples vera collected in ten-one qallon a=er 

bottles. Pi ve packaqes, each containinq two one-

qallon containers, vera received by the ULTROX 

laboratory. Tba samples vare stored in a refriqerator 

at s•c immediately after receivinq them. 

B. SAMPLE AM)LYSES 

Prior to the start of the test, ULTROX analyzed 

the qroundvatar sample for ketones, halocarDons and 

BTEX. 

Each treated water batch also was analyze4 at 20, 

40 and 60 min. intervals utilizinq the analytical 

procedures described above in Section VI to 4etermine 

! 
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the 4eqree of contaminant destruction in the treated 

water sample from each of the various ~atch tests. 

llalocar!)ons were detezaine4 usinq EPA Protocol &Ol 

and the BTU coapounds were detendne4 with EPA Method 

&02. Ketones were analyzed usiDq a Perkin ELmer Gas 

Chromotoqraph utilizinq purqe and trap. Please refer 

to section VI and Table III tor method and detection 

limit. 

C. UV/OXIPATION TESTING PROCIQQRE 

At the beqinninq of each workinq period determine 

the ozone output of the ozone qenerator. Pass 1 

liter/min of o2-o3 from the ~ qenerator at the 

predetermined power level to produce an 0 3 of 2% 

throuqh 300 ml ot 2% n solution in a soo ml qraduated 

cylinder for 30-&0 seconds. Titrate an acidified 

CR~04) 50 ml aliquot of the XI solution with 0.02 M 

sodium thiosulfate solution to starch endpoint. From 

the volume of the thiosulfate solution consumed 

calculate the 0 3 output. 

Charqe the 2.4 liter qlass reactor with two liters 

of the qroundwater, place a quartz sheath containing 

one 25 watt low pressure UV lamp in the middle of the 

reactor, insert a sparqer (qas dispersion tube with 

coarse trit) at the bottom of the reactor, turn on the 



coarse frit) at the bottoa of the reactor, turn on the 

aaqnetic stirrer and the UV liqht and introduce o2-o3 

from the sparqer at the predetarained o2_f1 flow rate. 

Durinq the runs in which J10z is used, the calculated 

volwae o~ 30% BzOz is added and Jlized ~or five minutes 

before turninq on the UV liqht and f1· 

Samples were taken at 20, fO and 60 minutes of UV 

exposure and ozidant addition and analyzed for 

ketones, halocarbons and BTEX. 
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VZ. AQLX'l'ZCAI, PBQCEPtlJtiS 

A. BALOGJNATEP IXDBOCABBOH AHALXSZS: IPA MITHOD 601 

'l'be balocarl:»on concentration iD water samples was 

aeasured l:»y qas liquid chromatography usinq EPA Method 

601. Perkin-Ellller 8500 Gas Chromatograph vas utilized 

equipped with Tekmar LSC-2 Liquid Sample Concentrator 

{purqe and trap) and Model 1000 Hall Detector 

(electrolytic conductivity detector). 

GLC Column: 25' x 1/8" ss colWID packed with 20% ov-

101 + 0.1% 1500 ON 

100/120 MESH CHBOM WBP 

syrinqe: 5 ml qas tiqht 

Volumetric Plasks: 10, so, 100, soo and 1000 ml with 

ground qlass stoppers 

Microsyrinqe: ~1 and 100 ~l (Hamilton 701-N) 

Standards: Beaqent qrade chemicals 

Bottle: Glass with teflon lined screw-caps 

B. AROMATICS CBTEXl .ANALYSIS - RA HETBOP 602 

AD SBI-8610 Gas Chromatograph vas utilized, 

equipped with purqe and trap and PID (photo ionization 

detector). 



G/C Col\DID: lleqabore COlUJID 095 Sai Part #8610-9093 

(SRI Redondo Beach, C& 90277, Tel. 213/214-5092) 

equivalent to DB-1. 

Syrinqe: 10 ml. qas tiqht 

C. ALIPHaTIC IE;QNJ INALXSIS 

The analysis of acetone, methyl ethyl ketone and 

methyl isobutyl ketone vas as follows: 

Feedstock samples were analyzed !or acetone, 

methyl-ethyl ketone and methyl isobutyl ketone levels 

usinq the Perkin E~er Hodel 8500 Gas Chromatoqraph, 

employiDq the purqe and trap aethoc!, and a !lame 

ionization detector. The separation column contains 

ov-101 (20% by veiqht) and C1500 (0.1% by weiqht) in 

the liquid phase, on a chromo sorb W support. The 

column lenqth is 25 feet, with an inside diameter of 

0.085 inches. Helium was used at the carrier qas, as 

well as the purqinq qas. The volume of sample (or 

standard) purqed durinq each analysis, was s 

milliliters. 

Detailed cali~ration curves were constructed for 

each of the three compounds listed ~ove. In each 

case, peak heiqhts were plotted aqainst compound 

concentration in units of parts per million ~y weiqht 

followinq chromatoqraph runs, employiDq standard 

; 



solutions containinq known levels of each compound. 

A~ter each sample run, peak heiqhts (for peaks 

identified by retention time) were used to determine 

compound concentrations. In nearly every case, 

saaples had to ~e diluted with distilled water prior 

to analysis by purqe and trap, in order to: 

1) Insure that the peak heiqhts did not exceed the 

upper ranqe for the calibration curve 

correspondinq to each compound beinq analyzed; 

2) Insure that the purqe and trap column or 

separation colUIIJ1 vas not over~urc!ened by volatile 

orqanic materials froa the sample. 

In cases where no peak was detected for a given 

coapounc! after a sample run, the limit of 

c!etectability listed for that compound is a product 

of the lover limit established for the calibration 

curve (example 0.01 ppm for methyl ethyl ketone), and 

the deqree of sample dilution prior to analysis. {For 

a 10:1 dilution of sample with c!istilled vter, the 

actual limit of detectability would be 10 (0.01 ppm) 

= 0.10 ppm for the compound methyl ethyl ketone.) 



TABLE Ill 

ULTROX ANALYTICAL MEniODS AND DETECTION LIMITS 

JADCO-HUGES TRETABIUTY STUDY* 

Detection Limit 
Compounds EPA Method u&/1 

acetone • 1.5 to 10.0 

2-butanone • 1.5 to 10.0 

4-methyl-2-pentanone • 1.5 to 10.0 
benzene 602 3.0 
carbon tetrachloride 601 3.0 

chloroform 601 3.0 
1,2-dichloroethane 601 3.0 
1 ,2-dichloroethene 601 3.0 
ethyl benzene 602 3.0 
methylene chlorides 601 3.0 
toluene 602 3.0 
1, 1,1-trichloroethane 601 3.0 

total xylenes 602 3.0 

• See Section VI-C 

I 
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VII. COJICL'QSIOIS 

-
Tbe laboratory test runs conclusively 4eaonstrated that the 

surface and P.o.~.w. discharqe limits could ~e satisfied at 

Jadco-Buqhes in reqards to the aliphatic ketones, 

halocarbon• and aroaatics, i.e. BTZX. The comDination of 

T1V/0,/'4z0z provided the optiawa results in terms of 

contaainant destruction. 

pH adjustment will be required to obtain the desired level 

of contaminant destruction. Metals foulinq vas not a factor 

of concern in the laboratory bench vorlt. However, iron 

removal equipment may be required in full scale operation 

~ased on the limited aetals analyses that ULTROX has seen. 



( 

VIII • BICOMKilfPATIOB 

An on-site pilot plant d .. onstration is recommended to 

confirm the results obtained in the laboratory data. The 

daaonstration also will qive soae indication as to whether 

or not the aetals levels in the continuously pumped qround 

water will cause siqnificant sheath foulinq and, therefore, 

require pretreatment. 

Durinq the pilot work, sufficient data will be collected for 

full seale equipment desiqn. A three week lonq on-site 

d .. onstration is recommended. A sketch of an OLTROX® P-75 

pilot plant system can be found in the Appendix. 

l 
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I%. lqpql'l' C3PI'l'J,L, OPQATDfG i IAD!'l'QMCI COSTS 

A. caPital Cost. lOB Sapta Apa. Califorpia 

1. Includes one ~TRO%* P-1t50 UV/ozidation 

reactor with 170 lb/day ozona qanarator 

with air preparation system consistinq 

ot air compressor, dryers and filters, 

with ~Oz aaterinq system, ballast 

enclosures and s .. i-autoaatic control 

$3lt,soo.oo 

2. pB control system 

B. operatipq costs 

Plow Rate : 25.0 GPM 

1. 

2. 

168 ll!.A z LE = 
day lJ:) 

Electricity 1700 EW-Br z ~ 
day n-Br 

3. t7V Lamps: 

$15,000.00 

$117.60 

$119.00 

s 23.58 

216 lamps x 65 watts z 24 ~ x ~ $260.18 
lamp day 1000 watts 

$/1000 Gal. = $260.18 z 1440 qal. z 1 min. = $7.23/1000 gal. 

c. Kaintepance 

Lamp Replacement Amortized on a Daily Basis = $29.89/day 01 

$.82/1000gal. 
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ULTRDX 
INTI!ANATICJNA~ 

24:35 Sout:h-Anne 5t:r"eee 
$a1"'11:a Ana Califcr"'"'''e 92704 
TE~(714)5~5557 
FAX: (714) 5!57-5:396 

ULTROX INTERNATIONAL 

EQUIPMENT SPECIFICATIONS FOR 

ULTROXe MODEl F-1950 UV/OXIDATION SYSTEM 

FOR 

JADCO HUGHES SITE 

' 

; 



SEcnON 1: ULTROX SCOPE OF SUPPLY 

'fbe equipaent and services supplied by Ul troz shall be described 
iD this 4oc:uaent. fte eqaipamlt sllal.l be ma ut.noz• llodel 1'-1950 
UV/ozic!ation syst• for the treat:aeat of cont••inated qroUDdvater. 

1.0 J!!Oii4ation Jaactor 

1.1 Reactor VOlUIIe: 1150 qallOIUI 

1.2 Reactor diJI8JiaioDS: 6'0" z 10'0" z 5'6" (d z 1 z h) 

1.3 Reactor welded aaterials of construction: Type J04L ss 

1. 4 8taiDl.ess fillish: 2B briqht aill finish 

1.5 Reactor to be divided !:ly ~flea iDto reaction staqes 
4irec:tiDq water flow in. a serpentiDe siDusoidal type 
patterD. Reactor will be fitted with observation 
ports iD each ataqe. 8taqea wil.l be desiqne4 to 
prevent back •izi»q. 

1. 6 Reactor will be equippe4 with 2" 150# ABA 304L ss 
fl.anqe iD.l.et &Dd 4" 150# ABA 304L 88 flanqe outlet. 
i'Wo 1" 11ft 4raiD liDea with 316 88 ball valves will 
also be provided. 

1.7 Reactor will be equippe4 with 216-5'2" lonq, 65 watt, 
low pressure, aetallic "Vapor 1.-ps capable of 
pro.otiDq effective oxidation. 

1.8 ~· rill convert a aint.aa of 35% of input power 
into ultraviolet liqht. 

1. 9 Laaps will !lave a ai.lli.a1:la service life of 7, ooo 
hours. 

1.10 L&llps will be vertically .OUDte4 within 1" o.d. 
quart• sheatH to prevent contact with water with 
provision for r..o.al mad iDspection without bavinq 
to draiD down reactor. 

1.1~ UV laapa IIUSt not generate heat in ezcess of 222 
BTUsfhour per laap. 

1.12 All uv seDSitive coaponents will. be shielded from 
direct or i.Dclirect contact with O'V liqht; otherwise, 
all caaponents .ust be resistant to uv liqht. 

' 
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2.0 &~actor CoDt;ols ap4 Jallast JDclopgres 

2 .1 AI.l e»cl.oaur- to be maD type 12 housing. 

2. 2 b el.ap•ed t:Uae aeter ril.l be provided to i.Ddica te 
laoar. of l&llp operatioD. 

2. 3 Ball .. ta ri.ll be of tile Jliqll power factor type. 

2. 4 CODt.rol• ri.ll be provided to allcnr "oD-off" operation 
of iD4ivi4aa1 uv liqllt baDkl. 

2. 5 fte coDt.rol 8J'St- rill iDc1114e leRSors aDd coDtrols 
tllat: 

2.5.1 

2.5.2 

2.5.3 

sense ezcessive t-.perature ill ballast 
eDclosures &D4 also shut down syat .. ; 

8Jmt down ULDOD .yat- i~ electrical 
eDclosures are ope»ed wllile syst- is ill 
service; 

-rues siC)JI&l froa -ter sapply aDd alluts down 
syst- iD tile evut of a -tar supply PlDIP 
failure. 

2.' ~~ feed P1DIP coDt.rols rill be aoUDted iD reactor 
coDtrol enclosure. 

3 • o osope Geperator 

CoDtractor to provide 170.0 l:b/4ay osoDe qeDerator utiliziDq 
osoDe cell witll fized voltaqe, varial)le fiquri.Dq i.Dvertor. 
GeDerator to produce 2. ot by weiqllt osoDe uaiDq coapressed 
air as feed qaa. 

4.0 Air Jreparatiop syatea 

CoDtractor to provide air preparatioD systea coDSistiDq of 
air coapr-sor, fil.tars &Dd clryers to procluce -60'? (dn 
poi.Jlt) air as feed to qe»erator. C011presaor to llave ai.D:iaua 
3.5 sct.a output at 100 psiq. 

5. o ftftoqep Peroxide Peed pmm 

5 • 1 P"'mp ( •) allall be o to 5 • o GPB ProaiJae»t diaphragJR (or 
equal.) P1Dipl witll a&Du&l adjut:aaDt. llzOz PlDIP to 
llave Gl'lt lloryl bOWiiDq &D4 4iapllraga with steel core, 
BPDII carrier, nylon fahric aDd P'l'PB coati.Dq. Bz02 

j 
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puap auat be c:apal)le of pUIIpi.aq 10% to 50% ~Clz 
aolutioa. 

5.--2 ~Clz to be izajecte4 ahead of reactor to allow adequate 
•1ziaq &Dd izatiaate coatact with ~lueat water. 

6.0 Installation Beqgir .. epts 

fte UL'l"ROZ• syst .. rill coii.Jiist of: 

'.1 uv Reactor syst ... 

6.2 Control aDd Ballaat Baclosurea 

6.4 osone Geaerator 

6. 5 Air preparation syst.. iDcludiDq air coapressor, 
dryers aad filters 

fte equipaent should be placed oa a levelle4 concrete slab 
provided by the client. 'rbe client will be respoasible for 
})rillqi.Dq the electrical power feed supply to the UV reactor 
ayat-. fte clieat also will !)riJaq the conta•;nated water 
supply to the 'Oltroz reactor &11.4 lM re.poii.Jiible for pipillq 
the treate4 water to the receivi.aq streaa, s-er or POft. 

7.0 T•chDie&l Services 

7.1 Start Up services 'Dltroz shall supply field 
eaqi.Deer &11.4 techlliciaa for two weeks to iatercoDDect 
equipaeat aad aoc!ules at c:ustoaer site, start-up 
equipaent aad traia custoaer persoDDel at cost in 
addition to basic equipaant capital cost. 

7.2 BDqiaeeriaq - BDqiaeeriaq infor.ation and services 
required sball coasist of the followi.Dq: 

7.2.1 
7.2.2 

7.2.3 

7.2.5 

Coaplete flow sheet 
Coaplete pipiaqfelectrical coDDection 
drawi.Dqs 
Ca.plete electrical si.Dqle li.Defcontrol 
diaqraas 
Three (3) copies of the operation and 
.. iateaance proce4ures for the osone 
generation syst .. &ad associated controls 
Bquipaeat layout drawiaqs 

a. o Special tools or parts for .. iateaaace shall be provided 
with equipaeat. 

l 



t.o 

10.0 

lpare hr1i8 

fte rouoriJaq Qare partll aba11 be provi4e4: 

t.1 '1'- lallpa 

t.2 ~oar bal.laata 

'·' 'l'a quart• abeatla8 

'·" ~ty ritoD abeatll ·-1• 
Mteriall 

10.1 ValYea rill baTe !'ype 311 88 IMMli .. witll te~lon 1eats 
ADd ... 1 •• 

10.2 Galketa to be BPDII -terial. 

10.3 fte r .. ctor iDlet ADd outlet pip .. to be Type 304 ss. 

11.0 Codes 

11.1 Wel4illq lt&Ddar4 to be us 01. 1 wi tla all r .. ctor 
wel48 pa.•i.ate4. 

11.2 •lectric:al ayst- to be iD accordaDce ritll BatioD&l 
alectric C04e &D4 all electrical -clo8UZ'es to !HI 
...a ... 

12.0 Paipt ID!Cification 

C&rJ)oD •t-1 8UZ'facea to be qiv-: (1) ODe coat rervo #2400 
XDduatrial Rwltless K.D. priaer: and (2) two coats tillish 
ea .. el XDdultrial Ruatles• BD••el Pervo #2424 Safety Blue. 

13.0 llperieRce 

Ultros XDterD&tioD&l hal a aiJlimla o~ Dine years• experience 
iD the cl .. ip, ~acture &Del iDitallation of UVfosidation 
ayst-. 

14. 0 ShiPPbq 

a .. ctor aodule rill be shipped iD air ride van. 

15. D TeStipq 

15.1 ~1 electrical syst... rill be factory tested to 
ensure proper operation. 



1.5.2 aeactor welda rill 1M 
llydroatatic:all.y tested 
aolutiozas. 

~lly inspected 
~or lealts duri.Dq 

&Dd 
dye 

15. 3 Ul. pu~~pa aa4 pipizaq ril.l. be hydrostatically teste4 
to euure leak-p:roo~ iD.teqri ty. 

1'. 0 Warryty 

JI&Dutacturer 1 a product. are warraated to be ~r.. froa 
4e~ecta iD aaterial &D4 worJreenallip 1Dl4er proper use, 
iD.atallatioD, applicatioll aa4 -illteDPilce iD accor4&Dce with 
:a&llutacturer 1 a written r~eD4atiozas aad apeci~icatioDs 
for one year froa co.pletioD o~ ~acturer 1 a a tart up 
services, Dot to esceed eiqllt- aoDtha ~roa date of 
equipaezat ahipumt. ~acturer•a obllqatioD UDder this 
warraaty is liaite4 to, &D4 to sole r.aedy ~or aucll defect 
shall JM, the repair or replac-t cat a&Dutacturer•s 
optioll) o~ 1DI&ltere4 products proven to have such defect, 
provided aucb. defect ia pro.ptly reported to :a&llufacturer 
witlliD said oDe year warraaty period. :Ill DO event will 
:a&llutac:turer be liable for InlaiD-• izatarruptiou, loss of 
profits, persoD&l izajury, costa of delay, or for &DY other 
special i.Ddirect, izaci4ental or cozasequeatial losses, costs 
or 4aaaqea. 

17.0 lqgipafDt &Dd Seryices Bot 8gpplie4 By Ultroz 

CODtractor shall Dot supply the follcnri.Dq -terials or 
equipaeDt: Pipe &D4 pipe aappo.rta &D4 aaaociate4 detail 
eaqiDeeriDq, tubiDCJ, valves, wire PlUS conduit, conduit 
supports, structural and aiscell&Deous iroD, pipe pai.Dt, 
anchor bolts or any other pipillq electrical aaterials and 
equipaent not specifically indicated as described in above 
speci~icatioll. 

1 



TO: 

FROM: 

DATE: 

REF. NO.: 
RE: 

COMQ:;rog;&.JIOYlQS 6 &SSOCJADS 
Ml&MQ]I,AMJD!IJM 

~(( 
April 9, 1990 -

2427 

Data Validation and Evaluation for the 
Samples Collected for a Bench Scale Treatability Study 
at the Jadco-Hughes Site in Belmont, North Carol.ina. 

The following details a data quality assessment and validation for one groundwater 
sample collected January 11, 1990 at the Jadco-Hughes project site (the Site) in 
Belmont, North Carolina. The sample was obtained for the purpOSe of conducting a 
bench scale treatability study at Ultrox International (Ult:rox) and establiShing 
baseline concentrations of organic contaminants in the untreated groundwater from 
the Site. The sample was analyzed for volatile organfc-compounds (VOC) and base­
neutral I acid extractable organic compounds (BN I A) by the -Radian. Corporation 
(Radian). The methods used for analysis were from "Test Methods fer Evaluating 
Solid Waste Physical/Chemical Methods ... , EPA SW-846, 3rd edition, November 
1986 (SW-846), Method 8240, "Gas Chromatograph/~ Spectrometry for Volatile 
Organics" and Method 8270; "Gas Chromatography /Mas~S~ctrometry for Semi­
Volatile Organics: Capillary Column Technique" for VOC and BN I A analysis, 
respectively. The quality assurance -and data evaluation were conducted in 
accordance with guidelines established in SVv-846.1 -

Holding Time Periods and Sample Integrity 

Holding time periods were defined within the methods and are summar...zed below: 

voc -14 days from sample collection to completion of analysis 

BN I A -7 days from sample collection to extraction 
-40 days from extraction to completion of analysis 

Investigation of sampling and extraction dates revealed that the holding time for 
BN I A extraction was exceeded due to a delay in sample shipment from Ultrox to 

1 Application of quality assurance criteria was consistent with "Laboratory Data Validation 
Functional Guidelines for Evaluating Organics Analyses";Febrt.Jary 1, 1988. 

) 



-2-

Radian. The BN I A results for the sample therefore were qualified as estimated (J or 
UJ). -

While the VOC holding time was not violated, it was noted in the analytical report 
that the sample received consisted of a one-gallon amber container, the volatile 
fraction of which was split from the bulk sample. This is inconsistent with SW-846 
sampling procedures and consequently the results were qualified as estimated (J or 
UJ). 

Reagent Blank Samples 

Contamination of the sample due to laboratory conditions or procedures was 
monitored by the analysis of a reagent blank sample. Only the VOC blank sample 
had a target analyte, 2-hexanone, present, the concentration of which was below the 
stated detection limit and was not present in the sample. Consequently, no action 
was taken on the data. 

Surro~ate Compound Percent Recoveries (Surroiate Recoveries) 

Individual sample performance for VOC and BNI A analyses was monitored by 
means of surrogate recoveries. The acceptance criteria for the surrogate compounds 
was specified in the method. Table 1 lists the BN I A surrogate recoveries that 
violated the aq;eptance criteria. The remaining BN I A surrogate and all VOC 
surrogate recoveries fell within the control limits specified by the method. No 
qualification of the base-neutral fraction data was required per USEP A guidelines. 
The acid extractable fraction data for sample W-Q11190-PS-01 was qualified as 
estimated (J) for positive results and unusable (R) for negative results due to 
surrogate recovery for 2,4,6-tribromophenol being less than 10 percent. 

:\1atrix Spike/Matrix Spike Duplicate (MS/MSD) Percent Recovery 

To assess the long term precision and accuracy of the analytical methods on various 
matrices, MSIMSD percent recoveries were determined. While insufficient volume 
did not allow for a project sample to undergo MS/MSD analyses, a sample of similar 
matrix was selected and analyzed. The percent recoveries reported for VOC and 
BN I A analyses were within the method acceptance criteria, except as presented in 
Table 2, indicating that the methods did exhibit acceptable accuracy and precision. 

It should be -1\0ted that the relative percent difference (RPD) of duplicate matrix 
spike analysis for 4-chloro-3-methyl phenol was found to be 49 percent. While 
SW-846 provides no acceptance criteria for method precision, this would violate 
precision criteria (RPD .s 42) set forth in "Contract Laboratory Program - Statement 
of Work for Organics Analysis", February 1988. The lack of guidance for evaluating 
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method precision coupled with the fact that the sample used for MS/MSD recovery 
determination was from a non-project source resulted in no action on the data. 

Overall Assessment 

Violation of holding time period aiteria resulted in qualification of all BN I A data. 
Sample collection techniques inconsistent with those specified in SW-846 resulted 
in qualification of all VOC data. Furthermore, violation of surrogate recovery 
criteria resulted in the qualification of all acid extractable parameters for sample 
W-011190-PS-01. Consequently, these data may only be used for qualitative 
assessment of analyte concentration in the groundwater. All qualification of the 
data has been discussed and summarized in the provided text and tables. 

SD/amr/1 

Attachments 

cc Bruce Oegg 
David Dempsey 



TABLEt 

OUI'L YING SURROGATE RECOVERIES FOR 
SAMPLFS COLLECI'ED FOR THE 

BENOi SCALE TREATABILITY STUDY 

Sample ID Analysis Compound %R1 Limits2 

W-Q11190-PS-01 BN/A 2-Fluorophenol 264 21-100 
Nitrobenzene-ds 128 35-114 
2,4,6-Tribromophenol 8.0 10-123 

Reagent Blank BN/A 2-Fluorophenol 104 21 -100 

1%R =Percent Recovery 
2rercent Recovery Limits were established by the method. 
3The associated AOD extractable parameters should be qualified as follows: 

J · 1be associated value is an estimated quantity (for positive results) 
R - The data are unusable (for negative results} 
NR - No additional qualifiers were necessary. 

Qualifier3 

J/R 

NR 

I 
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TABLE2 

OUTLYING MSIMSD PERCENT RECOVERIES 
FOR SAMPLES COLLECI"ED FOR TiiE 

BENCH SCALE TREATABILITY STUDY 

Sample IDl Amdysis Parameter 

MW-75-01 BN/A Acenapthene 

1Sample spiked was not from Jadco-Hughes project site. 
himits were specified in SW-846 Method 8270. 
3rarameter results qualified as: 

NR - No additional qualifiers required. 

MS MSD Limits2 

45 48 47-145 

Qualifier3 

NR 
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DATE: 
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Steve Day -s·~ 
April10, 1990 

2427 
Data Validation and Evaluation for the Samples Collected 
From the Bench-Scale Treatability Study of Groundwater at the 
Jadco-Hughes Project Site in Belmont, North Carolina 

The following details a data quality assessment and validation for two post­
treatment samples collected February 16, 1990 at Ultrox International (Ultrox). The 
samples were obtained for the purpose of evaluating the effectiveness of bench-scale 
treatability processes conducted at Ultrox in reducing baseline organic contaminants 
in groundwater collected from the Jadco-Hughes Site January 11, 1990. The samples 
were analyzed for volatile organic compounds (VOC) and base-neutral/ acid 
extractable organic compounds (BN I A) by the Radian Corporation (Radian). The 
methods used for analysis were from ''Test Methods for Evaluating Solid Wastes 
Physical/Chemical Methods" EPA SW-846, 3rd edition, November 1986 (SW-846), 
Method 8240; "Gas Chromatography/Mass Spectrometry for Volatile Organics"; and 
Method 8270, "Gas Chromatography/Mass Spectrometry for Semi Volatile Organics: 
Capillary Column Technique" for VOC and BN I A analysis, respectively. The 
quality assurance and data evaluation were conducted in accordance with guidelines 
established in SW-846.1 

Holding Time Periods 

Holding time periods were defined within the methods and are summarized below: 

VOC - 14 days from collection to completion of analysis 

BN I A - 7 days from sample collection to extraction 
- 40 days from extraction to completion of analysis 

Examination of sampling, extraction and analysis dates revealed that no violations 
of holding time periods occurred. Therefore, the data were found to be acceptable 
based on the above criteria. 

1 Application of quality assurance criteria was consistent with "Laboratory Data Validation 
Functional Gu~delines for Evaluating Organics Analyses", February 1, 1988. 

, 
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Rea~ent Blank Samples 

Contamination of the samples due to laboratory conditions or procedures was 
monitored by analysis of reagent blanlc samples. Only the VOC blanlc samples had 
target analytes present. Table 1 outlines analytes detected in reagent blank samples. 
Parameter results for samples associated with the reagent blanks were qualified as 
non-detect (U). Since the analytes detected within the reagent blanks were generally 
at or below the referenced detection limits, no significant laboratory contamination 
was observed. 

Surro~ate Compound Percent Recoveries (Surropte Recoveries) 

Individual sample performance for VOC and BN I A analyses was monitored by 
means of surrogate recoveries. The acceptance criteria for the surrogate compounds 
was specified in the methods. Table 2 summarizes the BN I A surrogate recoveries 
that violated the acceptance criteria. The remaining BN I A surrogates and all VOC 
surrogate recoveries fell within the control limits specified by the methods. BN I A 
data from samples were qualified as estimated 0 IUD for base-neutral extractable 
parameter results, estimated 0> for positive add extractable parameter results and 
unusable (R) for negative add extractable parameter results as specified by USEP A 
guidelines. It should be noted that while insufficient sample volume precluded 
re-extraction and analysis, the associated reagent and method blanks exhibited 
acceptable surrogate recoveries for the BN I A analysis. 

Matrix Spike/Matrix Spike Duplicate <MS/MSD> Percent Kecovery 

To assess the long term precision and accuracy of the analytical methods on various 
matrices, MS/MSD percent recoveries were determined. While insufficient 
volumes prevented a project sample from MS/MSD analysis, a sample of similar 
matrix was selected and analyzed for VOC analyses performed on February 23, 1990. 
No violations of MS/MSD acceptance criteria was noted and, consequently, an 
acceptable level of accuracy was achieved. While no guidance for precision 
acceptability was provided in the method, the relative percent difference between 
the matrix spike and matrix spike duplicate was found to be low (less than 10%) 
indicating an adequate level of precision was achieved. 

No MS/MSD analyses were performed with the VOC samples analyzed on 
February 21, 1990. The samples consisted of the trip and reagent blanks and, 
consequently, would not be a representative matrix for MSIMSD analysis. A 
method spike-was analyzed, the results of which are presented in Table 3. No 
violations of recovery criteria were noted, indicating an acceptable level of accuracy 
was achieved on a reagent water matrix. No evaluation of method precision may be 
performed on the VOC data generated February 21, 1990. 

No MS/MSD analyses were performed for the BN/ A analysis. Consequently, no 
evaluation of method accuracy or precision was performed on the BN/ A samples 
and the parameter results were qualified as estimated (J or UJ) for the samples. 

J 
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Trip Blank Samples 

Potential cross-contamination by diffusion of volatile organic compounds through 
the septum seal into the samples during shipment and storage was monitored by 
means of trip blank sample TB-2. Methylene chloride and acetone were detected in 
the trip blank at concentrations of 6.9 f,Lg/ I and 5.3 IJ.g/ l, respectively. Methylene 
chloride was qualified as non-detect (U) based upon the associated reagent blank 
sample. Acetone was detected in the trip blank at a level below the detection limit 
and was not detected in the associated reagent blank. Sample 25-43.2,. however, was 
determined to contain a relatively high concentration of acetone (4,.200 J.Lg/ [) which 
may have been the source of the acetone in the trip blank. No action upon the data 
was required due to these facts. 

Overall Assessment 

Violation of surrogate recoveries and lack of MS/MSD analyses resulted in the 
qualification of all BN I A data. Consequently, these data may only be used for 
qualitative assessment of analyte concentration in the post-treatment sample. VOC 
data exhibited acceptable levels of precision and accuracy and, therefore, may be used 
for quantitative assessment of analyte concentration in the samples. All 
qualification of the data has been discussed and summarized in the provided text 
and tables. 

SD/amr/2 

Attachments 

cc Bruce Oegg 
David Dempsey 

) 



TABLEt 

ANAL YrES DETECTED IN REAGENT BLANK SAMPLES 
COLLECI'ED FROM THE BENOI-SCALE TREATABILITY STUDY 
OF GROUNDWATER AT 1HE JADCQ-HUGHES PROJECT SITE 

Concentration Associated 
Blank ID Anlllysis PaJ'amefn 

Reagent Blank 6A voc Methylene Chloride 

Reagent Blank 68 voc Methylene Chloride 

Butanone 

1 Associated sample had parameter results qualified as non-detect <U>. 
2The associated value is an estimate. 

(JJgll) Sample! 

6.7 25-43.2 

4.2 J2 25-43.2 

6.8 J 25-43.2 

) 



TABLE2 

OUTI. YING SURROGATE RECOVERIES FOR SAMPLES 
COLLECTED FROM THE BENCH-SCALE TREATABILITY STUDY 
OF GROUNDWATER AT THE JADCQ..HUGHES PROJECT SITE 

Sample ID Analysis Compound ~R1 Limits2 Qualifier 

25-43.1 BN/A 2-Fluorobiphenyl 36 43-116 
2-Fluorophenol 0.9 21-100 
Phenol-ds 3.6 10-94 
Terphenyl-d14 22 33-141 
2,4,6-Tribromophenol 0 10-123 

1%R = Percent1tecovery 
2rercent Recovery Limits were established by the method 
3The associated BASE-NEUTRAL extractable parameter results should be qualified as follows: 

J - The associated value is an estimated quantity for detected analytes. 
L 1 - The analyte was checked for but not detected. The associated value is an estimate. 

4The associated AOD extractable parameter results should be qualified as follows: 
J -The associated value is an estimated quantity (for positive results). 
R - The data are unusable (for negative results). 

J/LT-3 
JfR4 

I , 



TABLE3 
RESULTS AND ACCEPTANCE CRITERIA I 

FOR VOC MmfOD SPIKE SAMPLES COLLECI'ED 
FROM THE BENCH-SCALE TREATABILITY STUDY OF 

GROUNDWATER AT THE JADCQ-HVGHES PROJECT SITE 

Compound 

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroeth ylvin ylether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,1-Dichloroethane 
1 ,2-Dichloroethane 
1,1-Dichloroethene 
1 ,2-0ichloropropane 
cis-1 ,3-Dichloropropane 
trans-1 ,3-Dichloropropane 
Ethyl benzene 
Methylene chloride 
1,1 ,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,1, 1-Trichloroethane 
1,1 ,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
1,4-Bromofluorobenzene- SS 
1,2-Dichloroethane-<14- S 
Toluene-ds - S 

1 Acceptance criteria from SW-846 
2%r=PercentR.ecovery 
3o = Detected; result must be gn!ater than zero 
4N/ A= No acceptance criteria in method 
Ss = 5Ul'T'Ogate CompoWld 

~R2 Range- o/cR 

89 37-151 
98 35-155 
87 45-169 
46 03-242 
93 70-140 
91 37-160 
57 N!A4 
71 D-305 
92 51 -138 
94 D-273 
97 53 -149 
87 59-155 
86 49 -155 

104 D-234 
85 D -210 

105 D- 227 
109 17-183 
98 37-162 
96 D- 221 
94 46-157 
93 64-148 
92 47-150 
85 52-162 
96 52 -150 

103 71 -157 
123 D -251 
93 86-115 
85 76-114 
95 88-110 

• i 

1 
1 





Note: Abbreviations used in this Appendix: 

C Y. ·Cubic Yards 

S.Y. ·Square Yards 

L.S. - Lump Sum 

Ea. ·Each 

Lb. ·Pounds 

LF. - Linear Foot 

J 



I! em 

G.l 

G.6 

COST ESTL\1A TE 
ALTER."l'ATIVE 2- DEED/ACCESS RESTRICTIOSS A..'\iD :vtOi'iTIORL"G 

JADCO-Hl:GHES Rl/FS 

~d.CQtt 
Capital .-\nnual Present Worth Total Present 

Description Cost Cost of .4nnual Cost Worth 

Deed and access :-esmchons s i ,300 s 625 s 9,600 s 16.900 

~1onitoring 47,000 s 57,500 884,000 931,000 

S:..:B":"CTALS s 5-L3GO 5 .::8.:..;..:: s 593.600 

TC':"AL L'vfP:....E~E.:'\. !A TIO:\" CCST FOR 
AL l=:R.'.;A TIVE:! :: 947.900 



ALTER.....,.. A TIVE 3 - RCRA CAP 
JADCO-HL"GHES RifFS 

E.~t:.d ,-.~.:· 

Remedial 
Compowm: Description 

G.1 Deed a!"'d ac::ess restrictions 

G.: Ret~ ::ap 

G.6 ~1onitcring 

-.. ----- .. -
::: l_. = .. '- ~ -~-..:-

Capital 
Cost 

s i,300 

s 36.5,000 

s 4i,OOO 

s ~:?.3CD 

TOTAL I:\fPL.=::\1~'-"TA 7!00: COST FOR 
AL T.::R..'-:A ffi'c 3 

Present 
Annual ~\.'orth of 

Cost .4.mL:u a l Cost 

s 6:::5 s 9.600 

s 12..500 s 19:3.000 

s 5i ,500 s 88~.000 

5 

s 7·J.=:: , '"It;::,:;. ..::.."'.'"', - ',..;...,.,_,...,....,w 

To:al 
P~~sent 

~\.'orth 

' :6.9C·C 

s 333,000 

s ::'7.· .~r.r ""-. , ....... ..., 

_ ~ . .5C3.?00 

) 



r:em 

c.: 

G.2 

G:5 

,.... -

r~ 
'-'·-

ALTER.~ . .\T!VE 4 ·CAP, GROL~"DWATER EXTRACTIO:'Io", L"'VO TREAD!E\"T A ... '-"'0 
DISOi.:\RGE TO FITES CREEK. 

DEED/ACCESS RESTR.ICTON, CU. VERT REPLAC'EMD."T :1.. ... '-"D ~!0:'\.TIOR.J:\"G 
JADCO-H1:GHES RifFS 

Emrrot"a C.:1.:t. 
Present 

Capital .-ir!n:lal Worth of 
Des~ptian Cast Cost A=al Cost 

Deed and ac:ess restrictions s i,300 s 625 s 9,500 

RCRA. cap s 363,QOO s 12..300 s 193,COO 

\1onitcf.l".g s !.i,OOO s 5i,5CD s s~_.:-:;o 

- . . 
~~:.::o .3 

., 
.3 .J ._~.·.·:=:": :-t;:;.~:=~e~: ... ..... 

G:ouncwa:e:- ex:::-ac::ior., ::reatment 
bv L -v·o and cis.:harge to 
T;:ioutarv B s 1.003,000 s 163,CoJO s 2,5C4,0CO 

SI:BTCTALS S 1,754.300 S 233,625 S 3.59C,6C.Q 

TC':"AL :?vfP:...;\iE:\. T~. :-:c:-..: COST F'OR 
AL~:::\..'-."_.;.;0·=: ~ 

Tot.li 
P~::se:: 

Worth 

s :o,?:o 

s 55B,C00 

s s:2:.:c~ 

5 "' -- -,._._.._; 

s 3.5C;".JCO 



Item 

G.l 

G.J 

G.6 

G.7 

G.3 

G.lO 

ALTER."lATIVE S ·SOIL TREAD.1E\'T BY SVE 
WITH SOIL FLUSHING A.''"D GROt~'DWATER. TREA"Th{E!'I.'T BY t"VO 

JADCQ-HUGHES RIIFS 

~us: 
Present 

C1Zpit1Zl An1Dllll Worth of 
Description Cost Cost Armulll Cost 

::>eed and access restrictions s 7,300 s 62.5 s 9,600 

Scil Vapor Extraction $ 1,107,000 $ 0 s 0 

~ionitoring s 47,000 $ 57,500 s 884,000 

C:..:.lve:-t ::-eplaceme...,t s 33:.000 s 0 s 0 

G~ot.::1dwater ex:rac:ion, treatment 
by L v'O and discharge to 
Tributary B $ 1,003,000 s 163,000 s 250,400 

Soil F1ushing $ 213,000 s 11,300 s 173,000 

... 
SL "BTOT A LS s 2,709,300 s :3:!,423 s 3.570,600 

TOTAL IMPLE~9;"TATION COST FOR 
. .!..L TER."' A TI\tE 5 

Total 
Present 
Wort it 

s 16SOO 

$ 1.10i,OOO 

s 931,000 

s 33~.soo 

S 3.50i,JOO 

s 386,000 

S 5.::-:l.?OO 



Item 

'"". \..; .. 
GA 

G.6 

G.7 

C.3 

ALTER..'\;ATl\""E 6- SOIL DISPOSAL WITH 
GROt.::-."OWATER TREAD!D."'T BY l."VO 

JADCO-Ht:GHES RIIFS 

;;,mmated Cqct 
Present 

Capital Annual Worth o,f 

Desc-iption Cost Cost Annual Cost 

'Deed and ac:::ess restrictions 5 7.300 s 65 s 9,600 

Soil disposal to RCRA landfill 5 2,S-t6,00D s 0 s 0 

\fonitoring s ..;:-.ooo s 5i ,500 s 884,000 

Culve:-t replacement s 332.000 s 0 s 0 

GrounCv~~·a:e~ e:-~'::'a-:~on, t::a:::-:.e~: 

Cy :...""':C 2.::1C d:s.:~a:-g:e :c 
• :;;:J;.:ta=-:: 3 - : .:-~; .~·=1 s 163.8{)0 :3 2.504.000 

Si..:"BTOTALS s -t.::s..;oo s 221,125 s 3,397,600 

TOTAL I.MPLE\fE:-.."T.;. -:10~ COS-:- FCR 
Ai.:T::R.'\i A ffi1E 6 

Toral 
p,esent 
~·ar:h 

S l6.?CCl 

s 2.S-t6.000 

s 93:.000 

S 332.DOO 

..... --- ........ ... 
~ .),.:"t •• .u , ... ";J'J 



Item 

G.1 

GS 

G.6 

G.i 

c.s 

ALTER."'iATIVE 1· ON-SITE SOIL ~CD."'ER..~TI0:-.1 
WITH GROLl~. "'WATER TREATMEXT SY t."VO 

JADCO·HVGHES RifFS . 

Description 

Deed and access restrictions 

On-Site soil incineration 

Monitoring 

Culvert re?lacement 

Groundwater extraction, treat:':'.ent 
by lTVO and discharge to 

Capital 
CAst 

s 7.300 s 

s 4,%8,000 $ 

s 4i,OOO s 

s 33:.ooo s 

Emmnt:d Catt 
Present 

Annual Worth of 
Cost Annual Cast 

623 s 9,600 

0 s 0 

57,500 s 884,000 

0 s 0 

Tributary B S 1,003,000 S 163,000 S 2.504,000 

SGBTOTALS s 6.3.57,300 s 2.:1,125 s 3,.397,600 

TOTAL L\fPLEME!'-ITATION COST FOR 
AL TER~A TNE 7 

Tctal 
Present 
Worth 

s 16.900 

S -t,S68.0CO 

s 931,000 

s :;:;:.ceo 



-
.-\LTER..'IATIVE 3 • RCRACAP V.TIH GROL~"DWATI:R PRETREADfE\.1 

l!om Descripticr: 

G.l Deed an.: ac::ess ~e;~:::!::::-.s 

G.2 RCRA C3? 

G.5 \fonitc(ng 

pre!Te:!=:-:e~t JnC. :.::.::-:a:-ge 
to ro-:-·i\· 

A .. '\"0 DISCHARGE TO Pon-.· 
JADCO-HL'GHES RIIFS 

'Estmu:zte.d. C:::~ c: 
Present 

Capi!.:.zl Annual Worth of 
Cost Cost .A.nnual Cost 

5 7,300 s 625 s 9,:5CO 

s 365,000 $ 12,500 s 193,0CO 

s 47,000 $ 5i ,500 s 884,000 

::: "::~""' 1::.1 s .-, s .... ___ .............. v .... 

S 459 ,COO S I C-LC'10 S 1..5 99.000 

s 1,.210,300 s 174,6:5 s 2.685,600 

To!.;i 
Pr-es~: 

1.\'or:n 

s 16.5-CC 

s --- "'""r J.J~ ..... \... .. ..' 

s 931.000 

s 

; 



Item 

G.1 

G3 

G.6 

G.7 

G.9 

C10 

AL TER."JA TIVE 9 • SOn. 11\EA nrE:.\. "T BY SVE 
YV"ITii SOIL FLUSHING A.ND GROL"NDWATER TRATMD.,. A.'-:D DISCHARGE TO POTW 

JADCD-HUGHES RL'FS 

~afi.Ca~ 
Present 

Capital Annual Worth of 
Description U:Jst Cost .-tmrual Cost 

Deed and access restrictions s 7_300 s 625 s 9,600 

Soil Vapor Extraction $ 1,107,000 s 0 $ 0 

Monitoring $ 47,000 s 57,500 s 884,000 

Culvert repl.acement s 332,000 s 0 s 0 

Groundwater ex=a::tion, 
r:-re:reatment and cis~harge 
to P01W s 459,000 s 1~.000 s 1,599,000 

Soil Flushing $ 213.000 s 11,300 s 1~.000 

SuB.TOTALS s 2.165,300 $ li3,425 s 2,665,600 

TOTAL IMPLEME\ "T A TIO/'.: COST FOR 
ALTER.l\;ATIVE 9 

Tot'zl 
Present 
Worth 

s 16,900 

s 1,107,000 

s 931,000 

s 332,000 

s :.058.000 

s 386,000 

5 .t.33G.900 



I!.;.."": 

c.: 

G.t 

G.5 

---
~--

AI.TER ... '\;ATIVE 10 ·SOrt DISPOSAL 
V.1Trl GROL~"DWATER mEAnfE\.'T A.'\,"D DISCHARGE TO POTW 

JADCO-ffi:GHES RL'F5 

~tat. C.:~ 
Preser:! 

Capital Ann:lal Wod: of 
Dcs~·p:ion Cost Cost Annua! C:.1st 

Dee::i ar.:: a::~ss ~est7ictions s 7,300 s 62.5 s c -.~n ".o..J'oJ 

Soi! diSFOSJ.: ·~ •'- RCR_; landfill s 2.5~6.000 s 0 s 0 

~ fonitori:1g s ·F.OOO s 5:".500 s 85~.000 

C:.:i\·e~: :-e:-~.:.:~:7'.e!"'.t s ~~:.JC-J s 0 :::: 0 

Crou:~dw;;te~ ex:~ac::cn, 

pretreatment Jnd discharge 
to i'Onv s ~39,000 s 1C4,X:D s L599 .. 0·:J 

SL:B707ALS S 3,691.300 S 162,:::5 S 2A92.:i00 

10":"AL :\f?~\f£..',:1.-\ no' cos-:- :-oi\ 
AL -:=~'-.'A -:-;VE 10 

Total 
P~eser:: 

~Vor!h 

s 16,?eo 

s 2.S~6.0C2 

s 93!,~CO 

~~-... --

... :?.,C·35 .C·CO 



-ALTER.'IATIVE 11- or-;.srn: SOIL V.:CD.~RA no:-; 
wr:-.:: GROt.'"!\TDWATER PREI'RE.~D!E:'-1 A.'i"D DISCHARGE TO POTW 

JADCO-Ht:"GHES RL'FS 

Cap:'!.;[ A.nnual 
I:em Oes.::-iption Cost Cost 

G.i. ::~:. 3.!" • .:. .:.::~ss :-estnctions s 7,30J s -~-o.;..: 

G.3 On-3ite soii ~ncineration s H68,000 s 0 

s 47,020 s 57,5C0 

' ;~:.::::~ ' 
,.... 
"-

C.-? ::-:·...:::=.\,·a::~ =' ... ::-ac:1cn. 
;:-e:-:=;:r:Je:"'t~ a:1C disc:targe 
:.: ~~7\\" 5 .;5?,0CO S ~C4.:XO 

5 5,Sl3.3CO 5 :6::.::5 

-:-·:-:-. .l._:_ I.\f:'::.....:::\f2<TA TIO:'\ COST FOR 
. .:..:. -:=:?....,_..1,. ~' c :; 

;:"~.ct.Gd. c.~=~ 

Presed 
Wor!h of 

Annual Cast 

s 9,6:J 

s 0 

s 88-t2·:J 

' 
..... 
~ 

5 1,5?9.200 

Tot.1/ 
Pres~:: 

Wor::h 

s 16,?·:0 

s ~,968,000 

s 931,000 

s ""'-""' ................ 
,;.)~, .... · ... :·,.) 

5 :.058.000 

s 5.30::.900 



Remedial 
Component 

2 

3 

~ 

5 

6 

7 

8 

9 

10 

SUMMARY OF REMEDIAl CO'MPONB "T 
COST ESmlATES 

JADCO-Ht:GHES RIIFS 

Capital Annual 
Description Cost Cost 

Deed/ Access Restrictions s 7.300 s 625/yr 

RCRA Cap $ 365,000 $ 12,500/yr 

Soil Vapor Extraction $1.055,000 nil 

Excavation and Off-Site 
;)tsposal 5:.846,ooo nil 

On-Site Incineration $4,968,000 nil 

Aquifer/Surface Water 
Monitoring $ 47,000 s 57 ..500/yr 

Cuivert Replacement s 332,COO nil 

Groundwater Extraction, 
Treatment by l:\10 and 
Discharge to Tributary B 51.003.000 $163,000/yr 

Groundwate: ~xtraction, 
T:eatment by aeration. 
and discharge to POTW s 459.CoCO 5104.000/yr 

Soil Flushing s 150,000 s 11.300/yr 

Present 
\-\'or!h of Total 
Annual Present 

Cost Worth 

s 9,600 s 16,9CO 

s 193,COJ s 558.000 

0 $1,055,000 

0 ::.s~o .. ::: 

0 54,968,000 

s 884.000 5 93LOCO 

0 s ..... ' ' 

52.504,000 S3 .sc:-,c::c 

$1,599,000 s:.cse.~cJ 

s 173,000 s 323,000 



Item Description 

REMEDIAL COMPONENT COST ESTIMATE 
DEED A.'ID ACCESS llESTR.IcnON 

JAOCO-HUGHES RIIFS 

Esti7ftllted 
Q!lllftti ty U11it 

DIRECT CAPITAL COSTS 

A DEED AND ACCESS RESTRICTION 

A.l Deed Restriction 

SUBTOTAL - DIREcr CAPITAL COSTS 

II D."DIREC!CAPITALCOSTS 

Administration and Legal (5% of Direct Capital Cost) 
Engineering (10% of Direct Capital Costs) 
Construction Supervision (15% of Direct Capital Costs) 

SUBTOTAL - INDIRECT CAPITAL COSTS 

SUBTOTAL - CAPITAL COSTS 

CONTINGE.l\iCY (25%) 

TOTAL ESTIMATED CAPITAL COSTS 

III OPERATION AND MAINTENANCE 
(5% Discount Rate) 

Maintain perimeter fence 
5500 I yr for 30 yean 
present worth 

CONTIGENCY (25% l 

L.S. 

TOTAL ESTIMATED OPERATL'iG A.\.'D \1All\ffE'/ANCE COSTS 

TGrAL ESTIMATED COMPONB-.'1' COST 

Unit 
Cost 

$4,500 

Total 
Cost 

$ 4.500 

s 4,500 

$ 225 
450 
6i; 

$ 1 350 

$ 5,850 

$ U60 

s 7,~1Q 

($7,300 
rounded) 

$ 7 700 

$ 1.930 

$ 9 63Q 
($9,600 

roundedl 

s 16.900 



REMEDIAL COMPONENT COST ESTIMATE 
RCRACAP 

JAOCO-HUGHES Rl/FS 

Estimated Unit Total 
Item Description Quantity Unit Cost Cost 

OIR.Ecr CAPITAL COSTS 

A RCRACAP 

A.1 Project Start-up and 
mobilization L.S. $ 15,000.00 $ 15.000 

A.2 Construction facilities L.S. 5,000.00 5.000 

A.3 TemJX>rary Access Roads L.S. 4,000.00 4.000 

AA Gearing and Grubbing Acre 1,000.00 1.000 

A.3 Consclidation Contaminated Soils 
a) Excavate and consclidate 

contaminated soils from 
former operation area 500 C.Y. 8.00 4,(.'()0 

b) Import, place, compact 
fill soils 500 C.Y. 12.00 6.000 

A.6 RCRA Landfill Cap 
a) Pregrade 1,000 C.Y. 6.00 6.000 
b) Supply, place, compact 

24 inches of clay 3,300 C.Y. 12.00 39,600 
C) Supply, place, compact 

18 inches of sand 2,500 C.Y. 15.00 37,500 
d) Supply and install 60-mil 

HOPE liner 5,000 S.Y. 6.00 30.000 
el Supply and install 

filter fabric 5,000 S.Y. 1.30 6,500 
f) Supply, place, compact 

18 inches imported fill 2,300 C.Y. 12.00 30.000 
g) Supply and place 6 inches 

of topsoil 85.J C.Y. 15.00 12,750 
h) H ydroseed and fertilizer 

cover :.oco S.Y. 0.40 2.000 

A.7 Implement Health and Safety 
Plan including provision of PPE L.S. 21,()00.00 21,0CO 

A.8 Project closeout and 
demobilization L.S. 4,000.00 4 ('('(' 

SL'BTOT AL • DIRECT CAPITAL COSTS 5 224J50 



Item Descriptiorr 

REMEDIAL COMPONENT COST ESTIMATE 
RCRACM 

JADCD-HUGHES RIIFS 

Estimated 
Quarrtity Urrit 

II INDIREcr CAPITAL COSTS 

Administration and Legal (5% of Direct Capital Cost) 
Enginemng (1~ of Direct Capital Costs> 
Construction Supervision (15% of Direct Capital Costs) 

SUBTOTAL • rNDIRECT CAPITAL COSTS 

SUBTOTAL • CAPITAL COSTS 

CONTINGENCY (25%) 

TOTAL ESTIMATED CAPITAL COSTS 

m OPERATION AND MAINTENA.'lCE 
(5% Discount Rate) 

Cap inspections $3,000/yr. for 30 years present worth 

Cut grass and fertilize, repair erosion damage 
$7,000/yr for 30 years present worth 

SL"BTOT AL OPERATION AND MAINTENANCE 

CONTINGENCY (25~) 

TOTAL ESTIMATED OPERATION A."\i'D MAINTE.'JA.'\iCE COSTS 

Tar AL ESTIMATED COMPONENT COST 

Unit 
Cost 

s 

$ 

$ 

$ 

~ 

Total 
Cost 

11,220 
21,440 
33.660 

67.320 

291,6i0 

72.920 

~~2Q 
($365.000 
rounded) 

$ 46,120 

$ 107 600 

$ 153,720 

$ 38.430 

$ 192.150 
($193,000 
rounded) 

$ 558.000 



ltem 

A 

A.l 

A.2 

A.3 

A.4 

A.5 

A.6 

A.i 

REMEDIAL COMPONE!'IT COST ESTIMATE 
SOIL V Al'OR EXTRACTION 

JADCO-HUGHES RIIFS 

Estimated 
Description Quantity Unit 

DIRECT CAPITAL COSTS 

SOIL VAPOR EXTRACTION 

i) Excavate contaminated soil 
from former operations area 
and consolidated with 
landfill 500 C.Y. 

ii) Import place and compact 
backfill 500 C.Y. 

Permitting and mobilization L.S. 

Install dual vacuum extraction 
wells including manifold 
installation and on-Site gas 
chromatography (including H&:Sl 10 Ea. 

Trial Start-up L.S. 

Operation (3 years) 
(including H&:S and monthly 
emissions monitoring) L.S. 

Air Treatment by GAC !21.JOO Lb. 

Regrading of Llndfill 
i) topsoil 295 C.Y. 
ii) hydroseed and fertilizer 

cover 1,i60 S.Y. 

SL liTar AL - D£RECT CAPITAL COSTS 

Unit Total 
Cost Cost 

8.00 ::: 4.C:o00 

12.i)() 6.000 

20,000.00 20.000 

3,500.00 35,000 

16,000.00 16,000 

200,000.00 200.00C 

3.00 363:JOO 

15.00 4A~5 

0.40 ;-n4 

s ~9.13C 



Item Description 

REMEDIAL COMPONENT COST ESTIMATE 
SOIL VAPOR EXTRACTION 

JADCD-HUGHES RIIFS 

Estimated 
Quantity Unit 

II Jli.'DIRECT CAPITAL COSTS 

Administration and Legal (5% of Direct Capital Cost) 
Engineering (10% of Direct Capital Costs) 
Construction Supervision (15% of Direct Capital Costs) 

SUBTOTAL - INDIREcr CAPITAL COSTS 

St;BTOTAL- CAPITAL COSTS 

CONTIN'GENCY (25%) 

TOTAL ESTIMATED CAPITAL COSTS 

lii OPERATION A."''D MAINTENANCE 
(5% Discount Rate> 

:'\Iii 

TOTAL ESTIMATED COMPON~'T COST 

Unit 
Cost 

s 

s 

s 

s 

Total 
Cost 

32A60 
64,920 
97.380 

194.760 

~3.590 

210.970 

s 1 Q~4 aQQ 
($1,055.000 
roundedj 

$ 0 

$1.055.000 



Item 

A 

A.l 

A.2 

A.3 

AA 

A.S 

REMEDIAL COMPONENT COST ESTIMATE 
EXCAVATION A!\10 OISPOSALATRCRA LANDffiL 

JADCO-HUGHES Rl/FS 

Estimattd Unit 
Dtscriptiort Qvantity Unit Cost 

DIRECT CAPITAL COSTS 

EXCAVATION AND DISPOSAL AT RCRA LANDffiL 

Mobilization/ demobilization 1 L.S. $ 10,000.00 

i) Excavation of contaminated soil 
from former operations area 500 C.Y. 8.00 

ii) Import, place and compact 
backfill in former operations 
area 500 C.Y. 1::!.00 

Excavation of contaminated soil 
from landfill 5,500 C.Y. 8.CO 

Transportation and disposal at 
Pinewood, S.C. (including H&:S) 9,000 Tons 205.00 

Regrading of Landfill 
i) import, place and compact 

backfill 5,500 C.Y. 12.00 
i i) topsoil 295 C.Y. 15.00 
iii) hydrose€d and fertilizer 

cover 1,760 S.Y. 0.40 

SL13TOT AL - DlREC! CAPITAL COSTS 

Total 
Cost 

$ 10,000 

·tCDO 

6.000 

-+4.:cc 

1.345,000 

66.000 
·U25 

:-'!)4 

$1,980.:30 



REMEDIAL COMPONENT COST ESTIMATE 
EXCAVATION AND DISPOSALATitCRA LA.""DffiL 

JADCQ.HUGHES RIIFS 

Item Descripti011 

II INDIRECT CAPITAL COSTS 

Estimated 
Qua11tity U11it 

Administration and Legal (5% of Direct Capital Cost) 
Engineering (5% of Direct Capital Costs) 
Construction Supervision (5% of Direct Capital Costs) 

SUBTOTAL • ~}.[DIRECT CAPITAL COSTS 

SUBTOTAL • CAPITAL COSTS 

CONT'D'l'GENCY (25%) 

TOTAL ESTIMATED CAPITAL COSTS 

III OPERATION AND MAINTENANCE 
(5% Discount Rate) 

Nil 

Unit 
Cost 

Total 
Cost 

s 99,010 
99,010 
99.010 

5 297 030 

S2,2i7,16Q 

$ 569.290 

S2.846A50 
($2,846,000 
rounded) 

s 0 

52.346.000 

l 
7 



REMEDIAL COMPONENT COST ESTIMATE 
ON-SITE INCTh"ERA TION 

JADCO-HUGHES Rl/FS 

Estimated Unit Total 
Item Description Q11antity Unit Cost Cost 

I DIRECf CAPITAL COSTS 

A ON-SITE INCINERATION 

A.l Circulating bed combustor 
mobilization, demobilization, 
permitting L.S. s 1,200,000.00 $ 1,200,000 

A.2 Trial burn L.S. s 250,000.00 250,000 

A.3 Excavation of contaminated 
soil from former 
operations area 500 C.Y. 8.00 4,000 

A.4 Excavation of contaminated soils 
from landfill 5,500 C.Y. 8.00 ..t-+,C00 

A.S Indneration of soils 
(including H&S) 9,000 Tons 205.00 1.~5.000 

A.6 Backfilling of incinerated. 
soil on site 6,000 C.Y. 18.00 1.J8.0CO 

A.7 Regrading of landfill 
i) topsoil 295 C.Y. 15.00 -I.-C5 
iil hydroseed and fertilizer 

cover 1,760 S.Y. 0.-40 704 

SUBTOTAL - DIRECT CAPITAL COSTS s 3.436,130 

; 



ltnn Description 

REMEDIAL COMPOJ'IlENT COST ESTIMATE 
ON-SITE INCINERATION 
JAOCQ-HUGHES RIIFS 

Estim~tted 

Qu~tntity Unit 

II D't"DIRECT CAPITAL COSTS 

Administration and Legal {5% of Direct Capital Cost) 
Engineering (5% of Direct Capital Costs) 
Construction Supervision (5% of Direct Capital Costs) 

SL 13TOT AL - CAl' IT AL COSTS 

CONTINGEI":CY (25%) 

TOTAL ESTIMATED CAPITAL COSTS 

III OPERATION A. '\I'D MATh.'TENANCE 
(5% Discount Rate) 

Nil 

Tar AL ESTIMATED COMPON"ENT COST 

Unit 
Cost 

Tot&~ I 
Cost 

s 172.810 
172,810 
172 310 

$ 518,.\30 

s 3,97·U60 

$ 993.640 

$ 4.968.200 
(54.968,000 
rounded> 

s 0 

s ~.968.000 



Item 

r 

A. I 

A.2 

A.3 

II 

REMEDIAL COMPONENT COST ESTIMATE 
MONITORING 

JAOCQ-HUGHES RifFS 

Estimated 
Description Quantity Unit 

DIRECI' CAPITAl COSTS 

Shallow saprolite monitoring 
well installation 2 Ea. 

Deep saprolite monitoring 
well installation 3 Ea. 

Install piezometer 6 Ea. 

SUBTOTAL- DrRECT CAPITAL COSTS 

INDIRECT CAPITAL COSTS 

Administration and Legal (5% of Subtotal) 
Engineering (10% of Subtotal) 
Construction Supervision (15% of Subtotal) 

SL t!TOT AL - INDIRECT CAPITAL COSTS 

SUBTOTAL - CAPITAL COSTS 

Unit Total 
Cost Cost 

$ 3,000 $ 6,000 

s 8.000 $ 24,000 

$ 1,000 s 6.000 

s 30,000 

$ 1,800 
3,600 
5.400 

5 10.800 

$ 42 aQo 
(S~7,0CO 

rounded) 



Item Description 

REMEDIAL COMPONE!'IIT COST ESTIMATE 
M0.!'111TORING 

JADCO-HUGHES RIIFS 

Estimated 
Q11arctity Unit 

ill ~~ALMO.!'IITIOIDNG 

(5% Discount Rate) 

A. Years 1-2 Sample Collection and Analysis 
• 50 samples@ $125/sample 
• 50 VOC analyses@ $290/sample 
• 20 BNA analyses@ S620/sample 
• 20 Metals analyses@ $190/sample 
• QA/QC (30% of sample analyses) 
• Data management and reporting 

Subtotal 

Present Worth for Years 1 and 2 

B. Years 3-30 Sample Collection and Analysis 
• 27 samples @ $125 I sample 
• 27 VOC analyses@ $290/sample 
• 20 BNA analyses@ $620/sample 
• 20 Metals analyses@ $190/sample 
• QA/QC (30% of sample analyses) 
• Data management and reporting 

Subtotal 

Present Worth for Years 3 to 30 

SL1HOTAL A.'-'NUAL COST 

CONTIN"GENCY (25%) 

TOTAL ESTIMATED ANNUAL COSTS 

TOTAL ESTIMATED REMEDIAL COMPOl'iE~! COST 

$ 6,250/yr 
s 14..500/yr 
$12,400/yr 
$ 3,800/yr 
$ 9,200/yr 
5 10,000/yr 

5 56,130/)'T 

s 3,375/yr 
s 7$30/yr 
$12,400/yr 
s 3,800/yr 
s 7 ,200/yr 
s 10,000/yr 

5 44,600/yr 

Unit 
Cost 

Total 
Cost 

$ 104,000 

$ 6Q3.QJO 

$ 707,000 

$ 177.000 

5 884.000 

5 931.000 



REMEDIAL COMPONENT COST ESTIMATE 
CULVERT REPLACEMENI' 

JADCO-HUGHES RIIFS 

Estimated Unit Total 
Item Description Qvantity Unit Cost Cost 

DIRECf CAPITAL COSTS 

A CULVERT REPLACEMENT 

A.l Project start-up and 
mobilization L.S. $ 8,000.00 $ 8.0(•0 

A.2 Construction facilities L.S. 5,000.00 5,000 

A.3 Repair blocked section 
i) Flow diversion LS. 4,700.00 ·t7GC 
ii) Excavate supply and 

place new pipe and 
backfill L.S. 12.100.00 1::!.100 

iii) Soils consolidation on Site 150 C.Y. 6.00 9CC 

A.4 Televise culvert L.S. 7,500.00 7,5CqJ 

A.5 Clean culvert (optional) 
i) Flow diversion L.S. 4,700.00 l7"GO 
ii) Oean culvert L.S. 12,500.00 12.500 
iii) Soils consolidation on Site 10 C.Y. 6.00 60 

A.6 Slip line culvert with 30-inch 
HDPE pipe 420 L.F. 125.00 s:: . .::oo 

A.7 Manholes (12 feet deep> 2 Ea. 3,000.00 6.L:OC 

A.8 Plugs 2 Ea. 6,000.00 1:.~cc 

A.9 Implement Health and Safety 
Plan including provision of PPE L.S. 16.000.00 la.:~c 

A.lO Construction of Silte Spillway 
j) Gearing and grubbing ., -__ ;, Acres 1.000.00 : . .::·:0 
ii) Excavation of spillway 

and Berm Construction 1,900 C.Y. 8.00 15.::!00 
iii) Spoils Consolidation 600 C.Y. 6.00 3.600 
iv) 6 inches topsoil 2,000 C.Y. 15.00 30.000 
iv) Hydroseed and fertilizer 

cover 12,100 S.Y. OAO -U4C 



REMEDIAL COMPONENT COST ESTIMATE 
CULVERT REPLACEMENT 

JAOCO-HUGHES RIIFS 

Item Descriptian 
EstimAttd 
Quantity Unit 

A. 11 Project closeout and 
demobilization 

SUBTOTAL • DIRECT CAPITAL COSTS 

II l'miRECf CAP1T AL COSTS 

Administration and Legal (5% of Direct Capital Cost) 
Engineering (10% of Direct Capital Costs} 
Construction Supervision (15% of Direct Capital Costs) 

SlTBTOT AL • INDIRECT CAPITAL COSTS 

SUBTOTAL· CAPITAL COSTS 

CONTINGENCY (25%) 

TOTAL ESTIMATED CAPITAL COSTS 

ill OPERATION A.'lD MAINTEN'A..'I'CE 
(5% Discount Rate) 

N' i l 

TOTAL ESTIMATED COMPONENT COST 

L.S. 

Unit 
Cost 

6,000.00 

Total 
Cost 

6.000 

$ 204,100 

3 10,110 
20A20 
~Q.~3Q 

~ 61,260 

s 265,360 

~ §§,.340 

~ ~~1,70Q 
($332,000 
rounded) 

$ 0 

s 332.000 



REMEDIAL COMPONENT COST ESTIMATE 
GROUNDWATER EXI'RACTION, 

TREA 'I'ME."'n' BY L '1. TRA VIOLET OXIDATION 
A.'ID DISCHARGE TO TRIBUTARY B 

JADCO·HUCHES RIIFS 

Estimszt~d Unit Total 
Item D~scription Quantity Unit Cost Cost 

DIRECT CAPITAL COSTS 

A EXTRACTION WELLS 

A.l Mobilization 1 L.S. $ 10,000.00 $ 10.000 

A.2 Install extraction wells 
(6-inch diameter steel casing, 
40 feet deep) Ea. 6,000.00 6.000 

A.3 Install extraction well 6-inch 
diameter steel casing 
20 feet deep> 2 Ea. 3,000.00 6,000 

AA Perform pumping test 3 Ea. 2,000.00 6.000 

A.S Install 6-inch diameter perforated 
drain (average depth 15 feet) 850 L.F. 75.00 63,750 

A.6 Install submersible pumps 6 Ea. 1,-WO.OO 8ACO 

A.7 Install manholes (18 feet deep> 5 Ea. 4,000.00 20,00C 

A.3 Construct forcemain from wells 
and tile system to treatment 
system uoo L.F. 10.00 12.000 

A.9 Supply electrical servidng, 
controls and flow measurement L.S. 15.000.00 15.000 

A.10 Health and Safety L.S. 10,000.00 10.000 

B t.:L TRA VIOLET OXIDATION 

B.l Treatment plant building L.S. 50,00D.OO 50.~CC 

B 2 UVO treatment system L.S. 400,000.00 400,000 

c DISCHARGE TO FITES CREEK 

C.l Discharge line to Tributary "B" L.S. 10,000.00 1 Q.r:I'"L' 

s;_:BTOT AL - DlRECT CAPITAL COSTS s 6i.~.:50 



Item Description 

REMEDIAL COMPOr-.t"'ENT COST ESTIMATE 
GROUNDWATER EXTllAC1lON, 

TREATMENT BY L"LTRA VIOLET OXIDATION 
AND OISOIARGE TO TRIBljT ARY B 

JADCO-HUGHES RIIFS 

Estimated 
Quantity Unit 

U C"'DIRECT' CAPITAL COSTS 

Administration and Legal (5% of Direct Capital Cost) 
Engineering <10% of Direct Capital Costs) 
Construction Supervision {15% of Direct Capital Costs) 

SL'BTOT AL • INDIRECT CAPITAL COSTS 

SUBTOTAL • CAPITAL COSiS 

CONTINGENCY (25%l 

TOTAL ESTIMATED C.J,.PIT AL COSTS 

III OPERATION A.'I'D MAThoTENA.''~iCE 
(5% Discount Rate) 

UVO treatment operation and maintenance 
$95,.300/yr for 30 years present worth 

Extraction system operation and maintenance 
$5,000/yr for 30 years present worth 

NPDES monitoring and reporting 
$30,000/yr for 30 years present worth 

SUBTOTAL OPERATION AND MA~""TE\iANCE COST 

CO!\"TTNGENCY (25%) 

TOTAL ESTIMATED OPERATION A.'iD ~tA!NTENA.'KE COST 

Tar AL ESTIMATED COMPONENT COST 

Unit 
Cost 

s 

5 

s 

Total 
Cost 

30,860 
6LnO 
92.570 

182.150 

802..300 

200.600 

s 1.002.900 
($1.003,000 
rounded) 

S U63,000 

s 77,000 

s -461 .QOO 

s 2,003,000 

s 501 000 

s 2.5Q~.QQO 

$ 3.507.000 

J 



RE.'.1EDIAL COMPO~"'E.'o"T COST ESTIMATE 
GROlJNDWA TER EXTilACTION, 
PRETREATMENT BY AERATION 

.A.'·i'D DISCHARGE TO POTW 
JAOCQ.HUGHES RL'FS 

Estimated Unit Total 

Item Description Quantity Unit Cost Cost 

DffiECT CAPITAL COSTS 

A EXTRACTION WELLS 

A.1 Mobilization LS. $ 10,000.00 s 1 O.C>OO 

A.2 Install extraction well 
(6-inch diameter steel casing, 
40 feet deep) Ea. 6.000.00 6.000 

. .l...J Install extraction wells 
6-inch diameter steel casing 
20 feet deep) 2 Ea. 3,000.00 6.JOO 

AA Perfonn pumping test 3 Ea. 2.000.00 o.:oo 

A.5 Install 6-inch diameter perforated 
drain (average depth 15 feet) 850 L.F. 75.00 63.:-::o 

"' A.6 Install submersible pumps 
(including one spare pump) 6 Ea. 1,400.00 SAOC 

A.7 Install manholes (18 feet deepl 5 Ea. 4 ,:JOO. ::xJ :o,cco 

A.B Construct forcemain from wells 
and tile system to treatment system 1,200 L.F. 10.00 ::.ooc 

A.9 Supply electrical servicing, 
controls and flow measurement L.S. 15,000.00 :3.000 

A.10 Health and Safety L.S. 10,000.00 lJ.OOO 

B PRETREATMENT BY AERATI01' .. ; 

B.l Aeration tank and pretreatment 
system L.S. 50,000.00 :o.coc 

8.2 Carbon contactors and associated 
piping L.S. 50,000.00 30.COO 

c HOOKL T TO P01W L.S. 25.000.00 ~5 000 

SUBTOTAL - DrRECT CAPITAL CCSTS ~ 
.... ~.., , ~ 1 
--- .. - c 

) 



Item Description 

REMEDIAL COMPOZI. "'E'"T COST ESTI.\fA TE 
GROUNDWATER EXTllAC110N, 
PRETR£AniENT BY AERATION 

AND DISCHARGE TO P01W 
JADCO-Ht:GHES RIIFS 

Estimated 
Quantity Unit 

II ll'i'DIRECT CAPITAL COSTS 

Administration and Legal {5% of Direct Capital Cost} 
Engineering (10% of Direct Capital Costs) 
Construction Supervision (15% of Direct Capital Costs) 

SUBTOTAL 000 INDIRECT CAPITAL COSTS 

SUBTOTAL 000 C.-V'IT AL COSTS 

CONTil'iGE:-.iCY (2.5%> 

TOTAL ESTIMATED CAPITAL COSTS 

III OPERATION A..'.rD ~"TE'lAN'CE 
(5% Discount Rate) 

Discharge to P01W (25 gpm@ $1.50/1000 gallons) 
$20,000/yr for 30 years present worth 

Activated carbon replacement 
533.000/yr for 30 years present worth 

Discharge ~onitoring 
$10,000/yr. for 30 years present worth 

Extraction and treatment system operation and maintenance 
$20,000/yr for 30 years present worth 

Sl.JBTOfAL OPERATION ANTI MAr--TENA.t\.ICE 

CONTINGENCY (25%) 

TOTAL ESTIMATED OPERATION A ... ';D ~Ail'ITINk'ICE COSTS 

TOTAL ESTIMATED COMPONENT COST 

Unit 
Cost 

s 

$ 

s 

s 
s 

Total 
Cost 

H,llO 
28,220 
42 330 

84,660 

366.810 

91 :"QQ 

:1~B.;i1 Q 
($439,000 
rounded) 

$ 30i:JOO 

5 510,000 

s 153.000 

5 J-07.000 

5 1.279 . .000 

s 319.::-:o 

$ 1.598.~0 
\S 1.599.000 

rounded} 

5 2.058.200 



REMEDIAL COMPO!'IlE\I"T COST ESTIMATE 
SOIL FLUSHING 

JADCO·HUGHES RL'FS 

Estimated Unit Total 
Item Description Quantity Unit Cost Cost 

DIRECT CAPITAL COSTS 

A RECHARGE SYSTEM 

A.1 Mobilization L.S. $ 7,000.00 $ 7,000 

A.2 Install recharge forcemain 
and distribution header to 
recharge wells L.S. 10,000.00 10,000 

A.3 Install manholes 
(15 ft. deep each> 3 Ea. 3,500.00 10,500 

A.4 Install 6 inch diameter perforated 
drain (average depth 15 ft) 300 L.F. 75.00 22,.500 

A.5 Install submersible sump pump Ea. 1,..100.00 uco 

A.6 Install hydraulic monitoring 
system (piezometers) 10 Ea. 1,000.00 10.000 

A.7 Contruct forc:emain from collection 
system to treatment plant 600 L.F. 10.00 6.00C 

A.8 Supply and install electrical 
servicing controls and flow 
measurement l.S. 15.000.00 15.000 

A.9 Health and Safety L.S. 10,000.00 10.C{)O 

Sl..'BTOT AL • DIRECT CAPITAL COSTS s 92.400 

; 



Item Description 

REMEDIAL COMPONE-."T COST ESTIMATE 
SOIL FLUSHING 

JADCQ-HUGHES RL'FS 

Estimated 
Q11tantity Unit 

II L"''DrR.Ecr CAPITAL COSTS 

Administration and Legal (5% of Direct Capital Cost) 
Engineering (10% of Direct Capital Costs) 
Construction Supervision {15% of Direct Capital Costs) 

SUBTOTAL - WDIRECT CAPITAL COSTS 

SUBTOTAL - CAPITAL COSTS 

CONTINGS'\"CY (25%) 

TOTAL ESTL'viA TED CAPITAL COSTS 

III OPERATION A.''D MAINTEN'ANCE 
(5% Discount Rate)"" 

Recharge System operation, maintenance and monitoring 
(Supplemental to Groundwater Extraction and Treatment System) 
55,000/yr for 30 years present worth 

Additional sewerage charge 
(5 gpm@ $1.50/1000 gallons 
$4,000/yr for 30 years present worth 

St;'BTOTAL OPERATION AND MAlNTENANCE 

CONTINGENCY (25%) 

TOTAL ESTIMATED OPERATION A.\ol) .\1~lENAl'KE COSTS 

TOTAL ESTIMATED COMPONENT COST 

Unit 
Cost 

s 

$ 

5 

$ 

~ 

Total 
Cost 

4,620 
9,240 

13,860 

27.7:0 

120.120 

30.030 

l~Q,1~Q 
(5150,000 
rounded) 

$ 76,900 

$ 61 500 

$ 138,-tOO 

s 3·t6QO 

5 1 :-3 . .;)00 

5 r~.oco 



APPENDIX E 

LETTER FROM SUPPORT AGENCY 



• 

James G. Martin. GOYCrnor 
Wil!Wn W. Cobey, Jr., Se.crcwy 

Wllliam L Me~: 
Director 

Mr. Greer C. TidweH 
Regional Administrator 
US EPA Region IV 
345 Courtland Street 
Atlanta. Georgia 30365 

24 September 1990 

RE: Conditional Concurrence with the Record of Decision 
Jadco.HuJbes NPL Site 
Belmont, Gas1on County, NC 

Dear Mr. Tidwell: 

North Carolina appreciates the opportunity to comment on the Record of Decision 
(ROD) for the subject site and looks forward to working with EPA on the final resolution 
of the problems at this site. The State concurs with the attached draft ROD and Remedial 
Alternative Selection for the Jadco-Hughes Site, Gaston County, Belmont, North Carolina, 
subject to the following comments. conditions, or exceptions: 

1. Because off-site private wells have been found 10 contain site contam;nants 
below the MCL. it is impcratiye that off-site private wells be included in the 
pamdwater monitoring requirements. reprdless of whether these wells are 
c::uzramly being used for drinking water or not. 

2. Because soil flushing is proposed as a soil treatment, the remedial design 
should also include provisions for initiating in-situ bioremediation in 
conjunction with soil tlushing. This approach may produce additional benefits 
for1ittle additional cost 

3. The draft ROD states that the UV-ozone treatment is the selected 
contingency alternative to be used if the Belmont P01W will not accept the 
pretreated groundwater. We are concerned that this technology is not proven 
to be reliable. II tbe Belmont P01W does not accept tbe Jroundwater, we 



Mr. Greer C. nctwell 
24 September 19JO 
Page 2 --

ad'Vise that a thorough review of treatment technologies be conducted to 
establish whether UV.Qzone treatment is the best suited for the task (as 
opposed to steam stripping or air stripping. for example). If UV-Ozone 
treatment is ultimately selected. we request that there be no less frequent 
than weekly monitOrini of the emuent discharge in the first 3 mont.t:.s of 
operation to establish the technology's reliability and ensure compliance with 
the NPDES permit. 

4. State concurrence in the Record of Decision and Remedial Alternative 
Selection is based solely upon the information containec in the attached 
Record of Decision and Remedial Alternative Selection. ·Should the State 
receive new or additional information which significantly affects the 
conclusions or remedy selection contained in the Record of Decision and 
Remedial Alternative Selection. it may modify or withdraw this concurrence, 
effective immediately, upon wrinen notice to EPA Region IV. Such notice 
shall contain a statement of the reason or reasons for the modification or 
withdrawal of State concurrence. 

5. State concurrence in this Record of Decision and Remedial Action 
Alternative Selection in no way binds the State to concur in future decisior:.s 
or commits the State to participate in future activities regarding this site 
including but not limited, to remedial design selection or State participation. 
financial or otherwise, in the clean up of the site. The State reserves the right 
to review, comment and make independent assessments of all future work 
relating to this site. 

Aga.i.n. the State appreciates the opportunity to comment on the ROD, and we look 
forward to working with you on the remedial design. 

• .. 

William l. Meyer 

WLM/acr 

cc:: George Everett 

Enclosures 



Preceding page blank 

A IT ACHMENT B 

PAINT m TER TEST 

) 



METl-100 9095 

PAINT F!LTE~ LICU!DS TEST 

1.0 SCOPE ANO APPLICATION 

1.1 Thfs method fs used to dete~1ne the presence of free 1 1qu1ds !n a 
regresentative sample of w1ste. 

1 .Z The method 1s used to aeterm1ne como11anee wfth 40 Cr~ Z54.314 and 
Z65.3l4. 

Z.O SUMMARY OF METHOD 

2.1 A predeterm1ned amcunt of material 1s placed in a ~a1nt filter. !~ 
any portion of the m.ter1a1 passes through and droos from tne filter •1th1, 
the S-•1n test period, the m.ter1il 1s deemed to contain free 11qu1ds. 

3.0 INTERFERENCES 

3.1 Filter media were observed to se~arate f~ the f1lter cone on 
exposure to ilka11nt sattr1als. This development causes no probl~ 1f the 
sa.plt 1s not disturbed. 

4.0 AP9ARATUS AHD "-'eTERIALS 

4.1 Conical paint filter: Mesh.number 50 (f1nt eeshed s1zt). Aviilable 
at local paint stores such as Sherw1n-W1111ams and Glidden for an aoorcx1m.te 
cost of $0.07 each. 

4.2 Glass funnel: If the pafnt filter, with the waste, cannot sustain 
1ts weight on the ring stand, then a fluted glass funnel or glass funnel w1th 
a mouth large enough to i11ow at least l 1n. of the fflter mesh to protrude 
snould be used to sup~rt the filter. The funnel 1s to be fluted or nave a 
large ooen ~mutn f n order to suooort the oaf nt ffl ter yet nat 1 nttrlert w1th 
the mov ... nt, to the graduated cylinder, of the 11qu1d that passes through the 
filter •sh. 

4.3 Rfns stand &nd r1nq, or tr1pod. 

4.4 Gr!d!lted exlfnder or beaker: 100-~. 

S. 0 REAGENTS 

S.l None. 

9095 - 1 
Rev1 s1on 0 
Date Sept~etiii~e..;r~l9"8176 
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5.0 SAMPLE COLL!CT!ON, PRESE~Y~~::N, ~NO ~ANCL:~G 

5.1 All samples must be collected accord1nq to ~~e d1rections ;~ :~ao~!r 
~fne of tnfs manu11. 

5.~ A 100-•l or 100-g representative samcle Is reQuired for ~~e test. 
!f ft Is not possible to obtain a samgle of 100 ml or 100 g ~~at ~s 
suff1ciently representative of the •aste, the analyst ~ay use 1ar;er s~:! 
samoles in ~ltiples of 100 ml or 100 q, i.e., 200, 300, ~co ~Lor;. 
However, •hen larger samples are used, analysts snail divide the samcie ,,t= 
iOO-mL or 100-g portions and test each portion separately. !f any ~or~~=n 
contafns free lfqufds, the entfre sample 1s considered to have free 11~uids. 

7.0 PROCEDURE 

7.1 Assemble test apparatus as shown 1n Figure 1. 

7.2 Place sample 1n the f11ter. A funnel may be used to provide succor~ 
for the pafnt f11ter. 

7.3 Allow s~le to dra1n for S m1n into the graduated cy11nder. 

7.4 If any portion of the test ~ter1al 
cylfnder fn the 5-•1n per1od, then the material 
11qufds for purposes of 40 CFR 25 •• 314 and 265.314. 

8.0 QUALITY CONTROL 

collects fn the graduated 
fs deemed to contafn free 

8.1 Oup11cate s~les should be analyzed on a routine basfs. 

9.0 METHOD PERFORMANCE 

9.1 No data provfded. 

10.0 REFERENCES 

10.1 Ncne requ1red. 

9095 - z 
Rev1s1on 0 
O~te Sept-emc~e·r~:9~8~6 
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ATIACID.1Th1 C 

ACCESS AGREEMENT ~ATIHEW PLE0.1K PROPERTY 

) 



At the date of Report Release, the Access Agreement had 

not been executed by Matthew Plecnik. 

C-1 



t 

I 
1 

CRA 
Consultl"9 !ft9~ 

June 29, 1990 

Mr. Matthew Plecnik 
6901 St Qair 
Oeveland, Ohio 
U.S.A. 44103 

Dear Mr. Plecnik: 

Re: Permission For Site Entry 
Jadco-Hughes Remedial Investigation 
Gaston County, NC 

CONESTOGA-ROVERS & ASSOCIA rES L.IMITEO 
5~ 1 Co1Cy Om••· 
W~!etiOO. Ont~no. ~aaa N2V 1C2 
,~191~.0510 

Reference ~o. 3480 

On behalf of the Jadco-Hughes Steering Committee, we request your permission to 
enter your property in Belmont, NC to conduct an interim remedial measure (lR..\.i) 
involving the removal of pCB contaminated soil required under the terms of an 
Administrative Order by Consent (AQ) between the Steering Committee and the 
United States Environmental Protection Agency (USEPA). 

The property immediately to the west of your property in Belmont, ~C (which is 
presently owned by the Fite family and hereafter referred to as "Site") is currently 
the subject of a Remedial Investigation/Feasibility Study (Rl/FS) ordered by the 
USEP A pursuant to the Comprehensive Environmental Response, Compensation 
and Uability Act (CERCl.A). The objective of the RI/FS is to assess the 
environmental impacts and health risks which the Site may pose in its present 
condition and the need for remedial actions, if any. 

The RI/FS is being conducted by the Jadco-Hughes Steering Committee (Committee) 
which is comprised of a group of respondents to a separate USEP A AO. The 
Committee has retained Conestoga-Rovers & Associates (CRA) to implement the 
RI/FS and the IRMs on their behalf. 

The RI ~ FS Report and Risk Assessment Report have been completed and 
submitted to the USEPA The RI report identified an area of contaminated soils 
located along the southeast swale area which adjoins your property. The 
contaminated soils have been shown to extend onto portions of your property. 
USEP A and the Committee have determined that the most appropriate remedial 
action for the soil contamination which extends onto your property is to excavate 
the soil and properly dispose of it off site. The Committee would conduct this work 
under an administrative order being issued by EPA. Once the excavation was 

i 
I 
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Con.ultlft9 En9,,_. 

June 29, 1990 Reference ~o. 3480 
-2-

complete, your property would be backfilled and graded to its original contour with 
clean imported soil 

The removal action would involve the installation of temporary fences, the dearing 
of trees and vegetation for the known contaminated areas, excavation of the 
contaminated soils, verification of cleanup by sampling and analysis and backfilling 
and regrading of the excavated area. A permanent fence would then be installed 
along the existing property line. The known areas of contamination are shown on 
the attached Figure 1. 

The Committee is seeking your permission to enter upon your property and 
conduct the work desaibed above. Since this work will involve the removal of 
contaminated soil, it will provide significant benefit to you. Accordingly, the 
Committee believes that it is in your best interest to voluntarily permit the 
Committee to enter onto your property. U you are willing to permit access to the 
Committee and its contractor to enter on your property and conduct the work, 
please sign and date the copy of this letter and return it to us. An envelope and a 
Federal Express overnight courier weighbill have been provided for your 
convenience. To return the signed copy, please call Federal Express for pickup at 
your home. 

Should you have any questions regarding this letter, please feel free to call us collect 
at (519) 884-0510. We look forward to receiving your signed agreement. 

On be.h.al.f of the Jad.co-Hughes Steering Committee, 

Yours very truly, 

CONESTOGA-ROVERS & ASSOCIATES 

~P-~ 
SMQ/cdd-
Encl. 
c:.c:. Mr. John Pleatik, 11 Spruce Pine, Belmont, N.C. 28012 

Mr. Benton Leach, Uniroyal 
Mr. Charles T"lSda.le, King & Spalding 
Mr. Richard Shepherd, CRA 
Mr. Ron Frehner, CRA 



June 29, 1990 Reference :-.;o. 3480 

ACCESS AGREEMENT 

I grant permission to the Jadco-Hughes Steering Committee, including its 
Contractors and representatives, and the USEPA and its representatives to enter my 
property in Belmont, NC to perform soil removal actions and associated excavating, 
sampling, fence construction and grading as required for the Interim Remedial 
Measure Administrative Order for the Jadco-Hughes Superfund Site. 

Name: -----------------------------

Date: 

cc Mr. John Plecnik, 11 Spruce Pine, Belmont, NC. 28012 
Mr. Warren Dixon, USEP A, Region IV 
Mr. Reuben Bussey, USEP A, Region IV 
Mr. Benton Leach, Uniroyal 
Charles H. T'lSdale, Esq., King & Spalding 
Mr. Richard Shepherd, CRA 
Mr. Mike Mateyk, CRA 
Mr. Ron Frehner, CRA 
Mr. Steve Quigley, CRA 

J 
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HAZA,ROOl:S SUBSTANCE I!'ifOR.\{ATION fOR.y 

CO.L\iCNNAME: __ PQt;..w ..... _____ _ OiEMICAL NA.'dE: Polys;Noripat:d, Bjphsmyt:~ 

I. PlO'SICAL'OfE.'ofiCAL PllOPmTIES 

Natural physical State! C.. --­
(at unblent temps of 2Q-C-2.5-o 
~olecuLv w.nsht 

Uquid -A.,_ Solid --

Density 
Sp«ific: gnvity 
Solubility. water 

Solublity: ------
Boiiins Point 
~eJ ting Point 
Vapor Pn!ssuft 
Vapor Density 
Flash Point 

<open cup ----·~cup 

Cth!r: --------

IL HAZARDOUS OLUAcrEIUS11CS 

lif 
11 *' ·~30~-----··---

-~--··---w-m 
_rrmroa_ 
---··---;;8-356 

gl g-t'l'¥)ie 
glmi 
~ 
·Frc 
"F/ft(; 
•f 
"F/ft(; 
•ffft(; 
"F/-<: 
"F/-<: 

A. 1'CXIa:::tCXJCALHAZARD HAZARD7 aJ'IlCEN'IRA'IICNS 
(,W., J::U:, ~ 

Inhalation Yes No TI.Y • n5 rrclm3 
OSHA 
ACCIH X 
NIOSH 
roLH 'qtm3 <Ams;Nor t2S4) 
TWAE.V 

[ngestion Yes 
Skin/ eye absorption Yes 
Skin/ eye CDntact Yes 
~ Yes ~ -'i'lllii'S"""W...,:&~'-----
Aq_uatic Ye ~ --------
OIIr. Yes No--------

REFERENCE 

~-

REFERBiCE 

) 
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I I B. TOCia:t.CXJCALHAZARD HAZARD? Cll'I~TIQ\15 R.EFE~"'CE 

' 
Combu.ttibiliry !\lo 

I ToxU: by-prodw:t<sl: Yes 

I 
PolychlorinAted Oibenzo..p-Oioxins uwi Dibenz.ofunns upon Combustion 

F1~mnubility No 
L.Ft 

I t.m. 
E:cplosivity No 

LEI. 

I L"EI. 

I 
c. REACIMIYHAZARD HAZARD? a::NaNT'RA1ICNS REFERE.'KE 

No 
Reactivities: 

I I 
I D. ~HAZARD HAZARD? a::Nc::a-...1'RA. TIQ\15 REFER.E....,.CE 

No 

r pH 
Neutralizing Agent: 

I 

' E. RAilOACIIVEHAZARD HAZARD? a::NCEN'!RA'l'IO'Q R.EFERE.'iCE 
Background No 

I 
Alpha particles No 
Beta particles !'llo 
Ginuna radiAtion ~ 

' I IlL T ARCET ORCANS= :jjn. !!YD, IM::r (2> 

I IV. INCOMPAmn.rriES: 'Vzcan-1 at5ill 

I I 
I 

I 
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~OTIS: 

1. "The :Merc:k Index. An encyclopedia of Chemicals and Drugs, :-.;inth Edition" 
~artha Wmdholz (ed.) :Merck &c Co. Inc. Rahway, ~.J. (19i6). 

2. Sittig, :M: "Handbook of Toxic: and Hazardous Chemicals and Card.nogens, 
2nd Edition". Noye5 Publications, Park Ridge, ~.J. (1985). 

4. 

5. 

American Coniereru:e of Governmental Industrial Hygienists. 'Threshold 
Limit Values and Biologic:al Exposure Indices for 1986- 1987". 

t:'.S. Department of Health a.nd Human Services '':'l!OSH Pocket Guide to 
Chemic:al Hazards", September 1985. 

SAX, N.L: "D~gerous Properties of Industrial ~aterials" Van ~ostrand 
Reichold Company, New York (1984). 
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esooucr rpemEJCATIQN 
ct~~ ~ana synonyma: ~toM 
Qlemk:af Fwnlly: /(MoM 

ctl.mcal Fotmul&: CH:JOOCHs 
ProcWc:t Usc: ~ Sdmlt 

ldanutacwrw's N.amr. c.J«<an ~- LJd. 
Si:r'Mt Address: 40 Amu1IOng A~ 
CUy: G.ctp • .,., 
Provmce: Ontario 

PoSIU ~: J.7G 4RS 
Te~ Her. (416} 1774101 

Emergency TeleJ)hOM No.: CANUTEC (61~) gg~ 

'-~AZARQQUS (NGA!;O!ENJ'S OF yATECII.ALS 

PHYSICAL QATA 
Physa.t s~ Uquid 

!I 
gg 

U.VUalCJ 

50 ppm 

Odour and Apparanc::8: ClJJourlas. mcbiia liquid with .a 
mildadcur 
Odour Threshold (ppmJ: "';:pm 
Vapour Plftsure (mm Hg}: 181 • 20'C 

Va~ur Oensiry (Alr = 1 }: 2 
Evaccratlon R.ate: 5.6 (n-8tJiyl AQw•. 1 J 
BoU!ng Point (C): src 

_ Fr..atg Point (C): -94..TC 
pH: NolA~ 
Spedflc Gravity: 0.791 . 

CQetflci«<t of W8t«<IU dlsltitxltion: Not Appiicai:Jie 

S!-I!PCfNG OESCRtp'TJQN 
PtN: 1090 

T .C. G. CU.: :Lt 
Pkg. GlouJ): II 

REACTMTY OATA 
CMnUc:a.~ s&aewry: s~ 
lnccmf)atJblllty wfth otharsubstances: Swng oxiaiz•rs 
Reactivity: H'tgh t~ S(Wk:l. o;»n O~.s. Uld 
OllwignGon~ 

H.azaraoua ~ ProGucts: co. C02 

ASEAMO~NQATA 

Flammaelftty: A.amm-. 

• 

Emngutsnfngfd.cila: Alcohoi-~YP• fo.m for large fitws. 
~ dioxio« or dry CMmit::als ltir sm&IJ Ins 
Flastl Point (loletnod Used): -r s.o·c {TCCJ 
Autolgnftlon TemperaU,~te: 53/C 
Upper Rammab .. Limit(% by volume): r 2.S 
!.ower Flammable UmJt (%by volwne): 2.5 

Hazardous Combustion ProductS: CO,COz 
s.nstttvlty to Impact: Not AvaiJJJbla 

S.nsltlvlty to Static discharge: Not AvaiW. 

IDXICOI. oc;tCAL esoeenes ANQ HI2LJJ:I om 
Tqlfqztqqtqr om: 

L.Oso: (013J. IZ) 5,800 • 10.700 mf}Acg 

L~ (in!WMion, IZ} 16,000 • 42,000 ppm 

&r«tz qtAqa« SZPqalrr cq Pradur;tj 

lntlal~: Irritation cl .,...,.. ncu Mid tJuoc. Mq catJs• 
~tlal:tilritaion and CNS d~ 
In c:cntact with skin: Direct c:cntact with vapour. mm or liq­
uid may~ d.urtling, ~ng .nd cnQ(ing al tM sJ<in. 
In ccnw:t wtth ayes: Uquid ira s~ itrant; m~y caJAII 

c:cmeai dam.;• .nd ctJIIjutlt::tMti$. V.a.cour is .an imr.ant; may 
c.JJSII com•~ d411lag• ~d ;i".<;:cph=::ia. 
Ingested: Buming unulion in mourb .and~ May ca!J$• 
irnwion at uppar r.spita~Drf tract 

ettms gt ctrrqalq emawrr rq PrrzdCJcr• 

carctnogenlctty: Not &r.d as ai2/'Cinog.n 

Teratogenicity: No ittomullion a~• 
Re!)roducdve Effects: No ittomra1ion awii.aiJ'­

Mut.agenlcfty: No iniOITMliorl ~'­
Synergistic Products: NoM icnotwn 

pceyernye MEASURES 

En9inHring C4ntrots: Lt:x::aJ e.rllaust ventJJ~n 

Re~iraloty ProtAidlon: An .air-purifying rupirator 
equipp«i wfth on;anir:vaoourc:atfridg• fort:IC/Jt:lanU2Jions up 
ID 1000 ppm. Air~upp/illd r#spiralor for hk}tler or .:flKt1cwn 
CtJnt:lnttalims. 

Eye Protec:lon: C.'lMnit:ai goggl-. 
Skk'l ProtKUon: &Jtyt Rubt»r Glows 
ether !1rsonat Protective Equipment: I m p • r m e a. b I • 
aptOtJ. bocXs, MID tMtZIJs 
L.ulc and SpW Proc»durr. For smal spj1Ja. ccnuin with ab­
sctbent For ~MrJ• spiJs. #va:u&"e .ill .. ; pl'tMC• maxunum 
vef'IUiation .nd ptOted from ignition. 
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~ATERI4L SAF~TY J~f1 S~22T 

------------------------------------------------------------------------------
F~~H~~ ~CIE~TIFIC 

lll :JLJN~A~E ~~A' 
~==PC:~·'I, ·:•ITARH1 
~z: 7L!1 
(6l3)Zl6-J'l74 

T~J.O~ ~A~ES/SY~"NY~~: 

~w~~~2~CY CJNT~CT: 

~2GJL~T~~y ~FF"I~S JFFI~~~ 

c.-, 131 lZ:)-~a rr. 

S~~STA~CE IO~~TIFICAiiJN 

~ccr: 17=~7.:.-·)•J 

CAT •10: J.Jt..55JO 

A~TI~CNY ~LAC~; ~NTI~ONY ~2GULUS; STI31U~; ANTI~Q~Y ,~~0~~; 

A~TI~O~Y C:LE~E~T; C.[. 77050; UN 2~71; A-i45; A-d4~; ACCJl~lO 

C~E .. ICAL FA~ILY: 

METAL 

CC:~CLA ~~Tt~GS (SCALE 0-3}: ~cALTH=l FIR::z ~E~CTI~ITY=O 
~FP~ ~ATI~GS (SCALE 0-4): HEALT~=3 FIRE=Z ~~~CTIYITY=O 

CC~PONENTS ANO CJNTA~I~ANTS 

CD~PJNENT: AHTlMO~Y 

... 
CTHE~ CONTAMINANTS: NONE 

eXPOSURE LIMITS: 
,.NTI'40NY: 

0.5 ~~/~3 JSHA T•A 
0.5 '4G/~3 ACGIH TWA 
0.5 MG/~. NIJSH ~ECO~ME~OEJ 10 HOUR TWA 

5000 ~QUNOS CERCLA SECTION 103 ~E?ORTAaL~ ~UA~TITY 
SUeJECT TO SARA SECTION 313 A~NUAL TJXIC CHEMICAL RELEASE ~EP~RTI~~ 



------------------------------------------------------------------------------
i='H'fSIC_.L JolTA 

~~1Lr~G PJ[~r: 3132 F (L7~J Cl 

""~.,:1 .... :~s: 3-3.~ ~o~·J,.;S 
~UTl1IG~ITIJ•f r=~?EU.TIJ~:: B8 F {&.2.0 C) (CLJUJ): !ll~ F <:no ~) (:us: :..H:=::r) 

------------------------------------------------------------------------------
~~~e A~O EX~L0SIJN JATA 

~I~~ l .• ~ ~XPL0S[J~ ~A~~~0: 
~~JE;AT~ cr,e rlAZA~D ~ME~ fX?JSED TJ ~~AT 0~ ~LA~:. 

,:r,-~c::r~~rr·l~ ·~.:;au: 

J?'f ~HE~tC~L, ~A~eJ~ JI~AIJE, HALO~, ~AT!~ S?~AY Q~ ALCJH~L c1~~ 

(1~~7 ~~~~~~~C'f ~:5?~~SE ~uiJE30CK, JOT ~ 5~00.4). 

F~~ L~~~El FIR~S, ~S~ ~4TE~ so~AY, ~aG JR ALC~HJL FOA~ 
·(l~i7 E~~~~!~CY ~ESPJ~S~ ~UI~E~~CK, JJT P 5300.4). 

F I <. = F! G H T I .'iG: 
~~~~ C~~T .. [~~~ c~c~ FI~~ A~EA IF P1SStBL~. CQJL FI~E-EXPOSEJ CJ~TA!~E~S ~rr~ 

~AT~~ F~~~ SIJ~ ~NT!L ~2LL 4FTER FI~E [S ~UT. ST~Y A~AY F~0~ srl~A,E TAN~ 

e~JS. FJ~ ~~SSIV~ FI~~ I~ STJ~~GE AREA, USE U~MANNEO HOS~ HJL:E~ ~~ ~=~rr:~ 

., •J .U. L ~ S , i: L. 3£ " !T i1 0 ~A lll F il. u -~ ARE A. A .... 0 LET F I~~ o U ~ ~ • ~ IT H 0 ~A"' t "'"':::::: I .:. T ~ vf : -.. 

:15~ lF ~rsr.1G 53U~O ;:o~!ol V~\4TI"';; SlF~TY !JC:VtCE J;l. ~.~v OISC:v:ur:.:·o :;: 
STJ~~~~ TA~~ JUE TJ FI~~ (li~7 E~E~GC:~CY ~ESPC~SE GUIJEaC~K, JJT ~ 5o)0.4, 
GU[')i: PA,IE Zo). 

~tT!~GUISY ~SI~G 4~E ... T SUITA3L~ F~R TYP! OF SURROU~DI~G F:~~. A1~[J j~~~f~[~G 

VAPJ~S A~O JUSTS. ~EEP UP~I~D. 

T!Jlt!C ITY 

A~T! ~'J~4Y: 

7 ~~/<G ORAL-RAT LD50; 100 •G/KG !~T~APE~ITONEAL-~AT L050; ~0 ~G/KG 
I'ITUP~~lTONEAL~OUSE 1.050; 150 .. G/KG I~TUPE~ITJNt:AL-.;UI'4E~ PI.; L.;<;.J; 
TU~O~I~ENIC DATA (RTECS). 
CA~CI'ICGcN- STATUS: ~ONE. 

A~TIM~NY IS A~ EYE, SKI'I, AND MUCOUS ~~~aRANE IRRITANT. P~ISO~I~~ ~AV ~FF~~ 

THE ii.ESPIRA.TwRY A.~O CAROI~VASCULAR SYSTE~S, LIVER, l~O ~I)~EYS. 

I•IHAlAT!ON: 
4~TI"'O~Y: 
IRRtTANT. 

HEALTH EFF:CTS ~~D FI~ST AID 



• • ~'IT ! .o-. J 1\ol Y • • .;. J. ; : ~ 3 : ;; ~ 7 
~0 ~;/M3 [~~E'I~T~LV J~~~E-OUS TJ L!=~ J~ ~EALTH. 

4CUTC: EXP'JSU~~- !NHAL.ATIO"' IJF ~~TI~C'4Y J'"- 4TS CJ.,.PIJUN'JS "'J.Y .:~:.JS:: P,<.:-;-.:.r:~N 
JF THE q~S?I~ATORY ..\~D G~ST~OI~TESTI'44L T~:.CTS, S:RC: T~RJAT, ;n.:.L_:~ 
~~SPIRATION, DIZZINESS, ~EI~HT LJSS, GI~~IVIT:S, 
~~E~IA, EOSlNOPHELIA, ANC I~HI~ITIC~ JF SC~~ 5'4ZY~E SYSTE ... S, :JC~ .l.S 
~~JTEI~ OR CARBOHYDRATe ~~t=T~5SLIS"'. ~UL,.Q'IA~Y C'J·~GESTIO'I ~·•J '=:<=~.:. .1 .J 
JE,.Trl-DUE TO ~ESPiiUTORY \J~ -:t.:~CIJL.l.T·J 0.Y FA.!Luqc: !'4AY .:cc·.;~. PH~'JL:(.:c 
FI .JI~Gs INCLUDE ~CUTE CJN!;ESTI:J'I ~F r,-: HE.:.~r, 1.rv:::'<., ~·jiJ "<.:: . ..,cY5. "~il~ 
FU,.O: FEVER, 4~ I~FLUE~Z~-LrKE :~L'IESS, ,.iV JCCJR JU! T1 T4~ I~~AL~TIJ~ :F 
F~~SHLY FC~~E~ ,.=T~L OXIDE P~~TICL2S SIL~IJ ~EL0W 1.5 "!C~C~S .l.N~ ~SJ.l.LLY 

~=fojcE:• O.J2-'J.05 "'!C~O~:i. SYI!Ij)TJ .. S 'lAY '3!: JcL4'f:u t..-12 r'r:: 1J=15 ~~~ ~=:.:•1 
~IT~ A. S~DOE~ C~SET OF T~I~ST ..1.~0 A S~E;T, "'~T~LLIC J~ =~~1. i~ST~ 1'1 r-:: 
~'JUTH. OT~E~ SYYPTO~S ~AY I~CL~JE UP~E~ R!:SPiqATJ~Y T~A.CT I~~IT.l.T[J~ 
~CC1:"P~,·H:u ~y CCUGHING o\ND ~ ORY'4ESS 11= T"t~ III!JC:JUS ~-=~~U:O..ES, L..-~5IT'J1~, 
~~D ~ ~~~E~A~IZEu F~c~I~~ OF ~ALAISE. F:VE~, C~!LLS, ~USCJL~~ ~~i~, ~[LJ 
T~ SSVERE H2A~AC~~. ~AUSEA, JCCASI~~AL. VC~ITI~G, ~~A.G~E,~T::J ·~~T~L 
~CTI~ITY, ?~:FuSE S~~ATI~G, ::xceSSIV~ J~INATIJ~, ~IA~~H~A, ~~J ~~JST~~r:~~ 
~AY ~L~O ~CC~~. TOLE~ANC~ Ta ~U~~~ ?~V~LJPS ~APIJLY, lUT !S ~~t=<LY l~~T. 
~LL SY"'~TC~S USUALLY :iU'HI.l~ oiiTrH'j 24-3!) Ht1U~S. 

C~QQ~IC ~XPaSU~~- ~~P!:lT~) J~ P~OLl~GEO :'jHALATIJ~ OF ~~TI~0~Y J~ ~T$ 
CO~POUNDS ~AY CAUSE STO~ATITIS, J~Y TM~OAT, ~ETA.LLIC T~:TE, G:~~!VITIS, 
S~PTAL A~D L.l.~Y~GE~L PERFJ~ATIO~, LA~Y~GITIS, HE~OACH!, ~YSP~EA, 
I~0I~ESTION, ~AUSEA, VOIIIITI'j~, JI~Q~HEA, A~t1REXIA, A~~Mr~, ~E[~HT LJSS, 
?AI~ JR TI;HT~~SS I~ THE CH=sr, SLSE~LESS~ES:i, ~USCULAR P1I~ AND W~l~~ES5, 
~!ZZI~ESS, Ori4~YNGITI'i, 3~0NCHITIS, .l.~J P~EU~ON!TIS. OEG::~ERATIVE C~l~GE5 
QF THE LIVER A~O ~I,NEYS ~AY OCCUR L~r:~. 9!NIG~ ~~EU~OCJNIOSIS AND 
J3ST~UCTIVE LUNG JISEASES HAS !E~~ REPQ~TEO I~ ~JRK!~S. ~~ME~ ~Af ae 
~O~E S~SCE?TI~LE TO THE SYST!~IC EFF~CTS OF !XP~SU~E. ~'ITI~ONY C~O~S~S 

THE ~LACE~TA, IS Pq!:SE~T I~ A.M~IIJ~IC FLUID, AND IS E(C1ETED I~ ~U~AN 

~IL~. 4 STUDY REPO~TEQ 4~ I~C~EASED I~CIOENC!: JF SPONTANECUS LATE 
430~TIJ~S, ~R~HATURE 3I~THS, AND ~Y~ECOLJGICAL P~~3L~,.S ~~ONG F~~AL~ 

~~T!~C~Y S~~LTE~ 4uRKE~S. ~N EXCESS OF ~EATHS F~O~ LU~G CANC~~ ~~s 3E:~ 
~EP~~TEO IN SM~LT~~ ~ORKE~S ~ITH ~ORe THAN 7 YcA~S EXPJSUqE T~ ~:L~r: ~ 

~IGH LEVElS JF ANTI~ONY JUST ANO FuMES. A~I~AL STUDIES I~OIC~T: r-~i 
l~TI~ONY 1~ST CAUSES P~T~OLO~ICAL CHANGES I~ CA~DI~C ~USCLE 1NO ~AY 

!~OUCE I~TE~STITilL PNEUMJNITIS AND E~00GENOUS LIPJID P~EU~ONI~ • .l.S 
:V~LUAT!:O 3Y ~TECS, A0M[~IST~4TION TO ~4TS ~y I~HAL.ATIJN RcSULT=u r~ ~ 
STlTIST!CALLY S!~NIFICANT !~C~EA~SE I~ THE I~CIDS~CE OF CA~CI~OG~'II: 
TUMORS OF THE LU~GS AND T~ORAX. 

FI;sr AID- ~E~OVE FRO~ EXPOSURE AREA TO F~ESH AIR I~HEOIA.TELY. rc aR=~r~r~~ 
~AS STOPPEJ, PERFOR" ARTIFICIAL ~ESPI~ATI~~. KEEP ?ERSvN ~~R~ .l.NO ~T ~=sr. 
T~E.l.T SYMPTOMATICALLY AHO SUP~DRTIVELY. ~ET IIIE~ICAL A.TT!:~TION r~~EJI~T:LY • 

. -.. 
SIC. IN COIItTAC.T~ ~;: 
4.~TI111JNY: ·~ 

I~~rTANT • 
.t.CiJTE EXPOSURE- DIRECT CONTACT ~ITH :JUSTS FqQM ANfiijjO~Y 'J~ ITS C.:i.,~~U'I:S 

MA.Y CAUSE I~RITATIO~ WITH ITCHI~G. 
CHRONIC EXPOSURE- REPEATEO IJR P~OLONGED CONTACT ~ITH ANTI~uNY Jq ITS 

COMPOUNOS ~AY CAUSE ITCHI~G SKIN, P4PULES ANO PUSTULES ~ROUND S~EAT ~~D 

SE3ACEOUS ~LANDS• BUT RA~ELY A~OUND THE FACE, AND OER~ATITIS. ~~GLJ~G:J 
eXPOSURe SY o\NT!~ONY SMELTER WORKERS ~ESULTi:D I~ SKIN USHES :JN F'J~EA~.-.s 

AND THIGHS ~ESEMBLING CHIC~EN POX PUSTULES. 

FIRST 410- qe~OVE CONTA~!~ATED CLOTHI~G AND SHOES IMMEDIATELY. ~AS" J.~F=CT~J 
.l.REA ~IT~ SQAP 0~ MILO OETERGE~T A~D LARGE AMOUNTS OF ~ATER U~TIL ~a 
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••A~T I ... CNY•• 
~YIOENCE JF C~E~IC~L ~E~AtNS (~PP~OX!~AT~LY 15-!0 wr~UT2iJ. 
ATTENTI~N !~~EDIATcLV • 

cYC: C~~TACT: 
AIIITI"Ir:l'ljY: 
~o:uu.•a • 

.:ll.jC: ~._ '::F J7 

~==r "O:::rc.l.L 

.:.r:ur:: E;(PIJSURE- DIRECT CCHlT~CT oe!T'-1 JUST J~ F'J"''::i ~H CJ.USC: !~,.(rT.l.Tt:::·~ :.\J 
('lFLA~"4ATION OF THE C::lRN~A. 

:~~~~IC ~XPQSURE- ~S?!ATED ::R ~R]LJ~~~O ~~?Osu;:: ,.AY C~us; ::~J~~cr:~rr:~. 

FI,;T ~IC- ~~~~ :v~s I~~€~I~TcLY ~IT~ LA~G~ A~OU~~S JF ~ATE~ :R ~J~~Al S~LI'J2, 
~CCJ.SI~NALLY l!FTI~G UPPE~ ANJ LO~E~ LIJS, UNTIL ~Q ~V:9::~c~ ~F :~~"ZC.l.l 
~~"A!~~ (~PP~JXI~ATELY 15-20 ,.I~UT~S). GET "4EOICAL ATTE~TlJ~ I~"=:JtAT::LY. 

r·.;.;~srtJ':: 
J.lljr r ... r;;,y: 
~C~TE :r~Q5U~~- !~GESTIJN JF A~TI,.JNY JR ITS CJ~P~U~OS "AY ~~Jj~ V[~L~~T 

:'.UTAT[·~~ ':iF T'-lc .. IJSE, TH>!.'JAT, STJMACH, .t.~:J I~TE:Sri'IfES, "~us::.:.., VJ'qr: •G, 
~Ev::~E :JI~lRrlEA ~IT~ ~UCGUS ~~0 L~TE~ ~ITH ~LOCO, SLO~ J.~C irl~LLJ~ 
~~s~~~~rrc~. AND LJ~ 3Loaa 0 'ESSuR~. ~E~ORRHA~Ic ~ePH~rrrs ~~0 ~E~Arrr:s 
"~Y QCCU~ CONCJ~ITA~TLY OR FJLLO~ L~T':R. ~UL~CNARY CC~GESTI~N A~O ~JE~~. 
Cl~A, ~~J ~2~T~ F~~~ CIRCUL~TO~Y ~~ ~ESPI~~TJRY FA!Lv~~ ~AY OCCU~. 

CH~J~!C ~XPJSU~E- ~EP!ATE1 JR P~OLJ~GEO I~GESTI1N 8F ANTI~O~Y JR [TS 
C1MPOUN~S ~AY CAUSE SORES [~ T~E ~OUTH .t.NO THROAT, ~RY r~R~AT, G[~G:VtTIS, 
Ll~Y~GITIS. H=ADACME, I~OIGESTI0~, ~AU$EA, VO~ITI~G, Dil~~HEA, ANOREXIA, 
~~EwiA, •~IGnT LJSS, SLE: 0 LSSSNESS, A~D OilZI~ESS. JE~c~E~ATIVE L!V:~ 
.lo'OJ "'IJ"lt:Y CHANGES ~AY r:ICC'JR LATECI.. ,.Q,.C:N ."'AY' 3E ~Qct.E SIJSCO:PTtaLE TO T'1E 
j't'ST="'!C ~FF:CTS F~O" ANTI~ONY EX~QSURE. ANTI,.O~Y C~DSS~S THE PL~C:~Tl, 
:s ~~ES~~T I~ A~~[ONIC FLUt,, ~~0 [5 !~C~ETED I~ HU~A~ ~rL~. 

FI~ST A!O- ~~~QVE 3Y GAST~IC LAVA~~ 0~ ~MESIS. ~AI~T~I~ 3LJ1D pq~iSU~~ l~J 

~t~~AY. ~liE OXYGEN IF CI.ES?IRATIQ~ IS OE?~ESSEO. 00 ~OT ~~~FG~~ ~~ST~[C 
lAI~~~ ~~ ~~iSIS IF VICTIM IS UNCONSCIOUS. GET ~~DIC~L ATT~~T!J~ 
r~~EJ!AT:LY. (0REIS3ACH, ~AND900K OF POISONING, llT~ ~J.} AOMI~IST~ATI~~ 

J~ SASTRIC LAVAGE OR 'JXYGE~ SHOULJ ~E PE~F8RME~ ~V JUAL!F!'::~ ~E)!C~L 
P~~SJ~,'4EL. 

~:'lirt:JTS: 

T~~ ~JLLJ~I~G ~~TIJOTE ~.lS 6EEN ~ECOMME~DEO. HOWEVE~, THE ~ECISIJN lS TJ 
111HET~E~ T~: SEVERITY OF POISONING "E·~UIRES A0"'I~ISU.lTr0114 OF A~Y ~NTIJCTE .l.'j.:; 
ACT~~L 9CSE ~E~Ul"EO SHOULD ae ~AOE SV QUALIFIED ~EDIC&L PE~SON~EL. 

A~T!~Q'IjY ~OISONING: 

.t.:JIIIIINISTER OtMB~PROL• l MG/I{G (::JR 0.3 IIIIL/10 I<.G) EVER't' 4 r10UR.S FJR. T-iE FP,ST 
2 JAYS AND TH~Z "5/KC. EVERY lZ HOURS FQ~ A Tt)TAL OF 10 DAYS. OI,.E=!U?QCL IS 
AVA[LAaLE AS A lGZ SOLUTION I~ OIL FOR I~T~A~USCULAR &O~INISTRAT!O~ 
(D~~IS~ACH• HANOIOO« OF POISONI~G, 11TH :o.). A~TI~OTE SHOULD 3: AJWl~!S7:~=J 
dY ~UALIFIEO MEDICAL PERSONNEL. 

REACTIVITY: 
STA3lE UNDER ~uRMAL TE~PERATURES ANO ORESSURES. 

INCuMP~TI9ILITIES: 
~'4TIMO~Y: 

~CIOS: MO~ERATE TO VtOLE~T ReACTtON. 



..... ~r:"o~v·• '~;..: ~; ~F ~7 
"'L<ALI~~ ~~T~4T!S: ~XPLJSIV~ ~~4CTtJ~ ?JSSi~L~. 
ALU~t~U~ (PO•OE~EO): VIOLE~T ~!ACTION J~ HEAT!~G. 
A~~ONIU~ ~ITRAT~: ~XPLJSIVS ~EACTIJ~ ~IT~ ?~~JERE~ ANTI~O~Y. 
4~UA REGIA: READILY .ATTACKS A~rr~~~Y. 
~~J~INE: SPONTANEOUS IGNITI~N. 
:j.u-.z~e P~NTAFLUOIUOe: C0'4TACT H ~ ... sr:~;r J.-. su:;HTL'I' EL:v~~='J r:"F::~.H·;R::s 

~AY ~ESULT IN VIOLENT IS~ITIJ~. 
1~;~r~:: T~IFLUORIOE: VIOLENT 'E4~TIJN ~IT~ I~C4~~~sc:~c:. 
~qQ,.,.'1Al.ID~: EXPL'JSIIJN ON C.;'IUCT. 
~~L:;rc ~CI~: ~~R .. S SXPLJSIVE CJ~PJUNC. 
~~L0~I\~ (~~S): SPJNT~~ECUS ~~~ITIJ~. 

CHL1~INE (LI~UI~): SPCNT4NE~US [iN,TlJ~ ~T 33 C. 
'HLJ~t~E ~n~UJI'E (~AS): VIOLENT E(PL'J~I;~ ~N CJ~T4CT. 
c~~JRI~E T~[FLYJRIJE: CO~TACT AT AM~IE~T J~ SLI~HTLY ~L:J~T;J T~~P~R~r~~~3 

.,.AY ~ESULT I~ VI1LE"T IG~ITIQN. 

JISHL=~t~E JXIQE: =xPLuSIO~ ON CJ~TACT • 
. JtSULFuq, JI~ ... !J ... Iu:: 1/IJLi:NT ~E~CTIJ"I w[T.-1 ;;r,.._.cLY ;)!'oi!J>:S ~.'H!.,.u~.'f. 

FLJQ~I~E: SP0~TA~~JUS I~NITIQN. 

~ALJ~S~AT!l ACIOS: I~C2~~4TI~LE. 

IJ']HE: l";.'HTIJN Q=ACTIO:'f; L.A~:;E 4~'JUNTS ~4Y ~ESULT I'f ~XPLJ.Siu'l. 

!10I~E ~~~TAFLJORIDE: I~CA~05SCE~T QEACTt~~. 

'l!PAT:: .SALTS: 'IIGO~JIJS C=t. V~JLE"4T ~EACTIJN. 
~IT~IC ACID: VIOLE'fT ~E4CTI~~ ~IT~ FINELf JIVIDEC ~NT!~1~Y • 
.... IT~Q~YL ?LUJRI~E: I~C.ANJESCE~T REACTION. 
JXI0IZE~S: ~~DE=t.AT~ Ta VICLE'fT Q:A:TION. 
PE'C~LORIC ACIJ: HAZ4RJOUS =t.~~CTIO~ wiTH T~IVALE~T ~~TI"G~Y. 
PE~JXIJE$ C~I~TUREi): ~AY ~~ACT E{PL~SIV~LY. 

?~T4SSIUM JI:XIJE: JX[JATIJN ~EACTION ~IT~ I .... CAMOE.S:S~CE. 
?JTASSIU~ ~~T~AT~: EXPL~S!W~ ~EACTIO~ ~ITH 3QWOEREJ ~NTI~S~Y. 
?QT.ASSIUM PE~~ANGANATE: IGNITES D~ G~I~DI'fG I~ .. CRTAR. 
~1TASSIU~ PE~~XIOE: FJR~ATION OF E~PLCSIVE ~IXTURE • 
.SEL: .... I~YL CHLO~I~E: ~~~ITION JN CJ~TACT N[TH PQWOE~Eu A'JTI.,.G~Y. 
S~uiu~ ~IT~ATE~ ~X?LJSIVE ~EACTIJN ~[Trl ?OwJE=t.EJ A~T:~~~Y. 
i~0IJ~ ?:=t.JXIJE: FJ~~ATION 'JF ~XPLJS!VE ~IXTURE JN HE4TI~G. 

iULFUq,!C ACIJ: ~EAOILV ATT~CK~Q. 

JC:~J!•IPJSiri'JIII: 

~ 'lT I H'JNY: 
~~y <ELE~SE TOXIC STI3I~E GAS ~~DE~ r~~~MAL OEC1~POS1TIJN. STI;~~J ~ .~r~c~Y 

~ALIJE Y!!LOS EXPLOSIVE ANTI~ONY. 

PJL. Y~E~ IZ.A TION: 
-iAZARIJOUS POL Y~ERIZATION HAS ·~OT BEE~ ~EP'JR TEO TO JCCi.l~ U"4CE~ .'40R"'AL 
TE"~~~ATURES ANO PRESSURES. 

-------------------------------------------------------------------
STOR~GE ~NO J[SOQSAL 

J3SE~VE ALL FEDERAL, STATE ~~0 LJCAL ~EGULAT!'J~S ~H~N ST~q,I~G J~ :!S?lS:~~ 

JF T~IS SUBST~NCE. ~OR ASSISTANCS, CJ"4TACT T~E DISTRICT ~!~ECTOR ~F r~~ 

ENVI~O~~E~TAL ?~JTECTIJN AGE~CY. 

STJRE AwAY F~QM I~C~MPATIBLE SU8SiANCES. 



j 

l-

••.a.'fi{o4!J~Y•• ~J.,;: :,1 :F .)7 
t~.s ~~;w3- aNV 5UPQLI~J-~I~ R~5?t~~T1~ J?~~ar~J =~ , c:~r~~u:us =~:4 ~c:e. 

25 ~G/~3- ~NY ~!~-FURI~YING FULL F~CSPIEC: ~:S?I?.ATJ~ ~IT~ a ~!~rl-~c~!CI~~CY 
P~~TICULATE FILT~~. 

ANY POWERED AIR-PURIFY!~G ~~5?I~ATJq 4IT~ A T!G~T-Frrr:~G 
FACEPIECE AND A H[~~-SF~ICIE~CY P~~TIC~L~TE FtlTE~. 

A~Y SUPPLI~D-AIR ~~S?I~~TJR 4[T~ l TI~HT-FITT!~G FAC~P!SC~ 
OPE~ATEO !~ A C~~TINUJUS FLJ~ ~CJE. 

A~Y SELF-C:JNT~I'IEO j~E~Tr1!'~~ i?P~R~-:"US ·~tTri A F'JLL F.:.c:?ISC~. 

~~y SUPPLIE~-AI~ ~~S?I~~TJR 4[T~ 1 ~~LL F .. C~~r:cE. 

d~ ~G/~3- A~Y SUP?LI~C-AI~ RSS?I~ATCR WIT~ l ~ALF-~AS~ A~D J?~~AT~J :~ a 
PR=SSURE-OS~ANO ~R OT~E~ ?OSITIY~ ?~~SSUKE WQJ=. 

=scaPE- A~Y APP~GP~I~TE =scAPE-TYPE iFLF-CJ'ITAINE9 3~~~T~I~G ~,~,~ .. rus. 
A~Y AI~-?URIFYI~G FULL FACSPIECE ~ES~[~~T~K ~IT~ i ~r~~-~=~[C[E~CY 

P~~TlCULAT= FtLT~~. 

ssLc-cJ~T~I~~J SR~•T"I~G A?Pa~~rus ~IT~ F'JLL F~C~P~EC5 JPC~•reo r~ P~5ssuq~ 
~~~ .. ~0 :~ QT~E~ P~SITIVE ,~~SSU~i ~OJE. 

3U??LI~~-A!O ~~S?I~AT1~ ~!TY CULL FAC~?!EC~ ~~D OP~~~T~J :~ P~ESSURE-DE~A~D · 
lR ~TH~~ ?OS!TIV~ ~~SS3URE ~CCE !N C~~SI~~TIO~ ~[TH ~~ l~XILIA~Y 
iElF-c:~TAZNE~ BR!ATMI~~ A?PARATUS JPE~~TEJ ~~ P~SSSJ~~-JE~AND 1R JTHE~ 
~~S!TI~~ ~~5iSJRi ~ODE. 

CL.:.T~I'IG: 

E~PLJY~~ ~UST 4EA~ APPR~PRIATE ?qQT~CTIYE (I~P~~YIJUS) CL~T~!'IG ANJ ~:urP~c~T 

T1 P~~YSNT ~cP:AT!O CR P~OL~NG20 SKI .... CJNT~CT •ITH THIS SUBSTA~Cc. 

GLJVES: 
~~PLJV~~ ~UST ~~AR APPR~P~IATE P~JTECTIVE ~LCVES TO P~EVE~T CJNTACT ~!T~ Tn[S 
SU'3STA'~C::. 

~YE .:>~!JTECTIO~: 

E~PLJYEE ~UST 4EAR SPLASH-P~OOF J~ ~UST-RESISTA~T SAF~TV ~JG~LE3 TJ ~~~V~~T 
EYE CQNTACT ~ITH THIS SUBSTANCE. c:~TACT LE~SES SHOULD ~CT 35 •0~~. 

AUTHORIZED - ~ISHER SCI:~T!~IC 
CREAtiON OATE: 09/11/94 ~~VISION JATE: Ol/15/oq 

THE 4~QVE INFOR"ATION IS BELlEvEv TJ 9E ACCUR4TE AND ~EP~ESE~TS i~E jEST 
I~FJ~~ATIOH CURRE~TLY A~AILAdlE TO US. HQWEYS~, •E ~AKE ~0 ~ARRANTY ~F 

~E~CHANTA8ILITY JR ANY OTHE~ ~AR~A~TY, EXP~ESSEO 1R I~PLIEO, ~ITH ~~SPE r TJ 
SUCH I~FOR~ATIJN, AND •E ASSU~E ~0 LIABiliTY ~ESULTI~G F~OM ITS uSE. US ~S 
SHOULO ~AKE THEIR OWN I~VESTIGATIO~S TJ JETE~~I~E THE SUITA9ILITY JF r~ 
I~FOR~ATl~N FOR THEIR PARTICULAR PURPOSES. 

' 
) 



••"NTI~C.'tY•• 
••OIS.,QS~L•• 

OISPOS4L ~UST SE I~ 4CCOR04MC! ~ITH ST~~~A~OS ~PPLIC4aLE TO ~~N~~~TJ~S ~~ 
~AlAROJUS ~ASTE. 40 CFR Z6Z. EPA ~AZ~~OOUS ~AST~ ~U~dE~ ~001 • 

.............................................................................. 
CONOITI~NS TJ ~~G!J 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
S~lLL A~D LSA~ g~OCE~U~ES 

JCCUP&TtC~4L SPILL: 
JJ ~OT TOUCH SPILL~O ~ATERIAL. ~TJ~ LE~K IF YCU C~N JO IT ~IT~OUT R[~~. FJ~ 
5~4LL SPILLS, TA~~ UP ~[T~ SAND OR CT~E~ Al50R~E~T ~AT!~IAL A~D ~LAC~ :~Tl 
C~~T~I~E~S FJR L~TE~ DISPOS~L. F0~ S~ALL JRY SPILLS, ~ITH ~ CL~~N i~G~~L 
~LAC= "4-lTE::tUL I'tTO ~L~.l.N, :>=-.Y CJ~TA!'IER. ~·m COVE~. '40'/E CuNT.1I"I=::ts q J.,. 
S~ILL AR~A. FO~ L~~G~~ SPILLS, :IKf F~~ ~HEAJ OF SPILL FO~ LAT=~ JIS?;S~L. 
~E!, U~NECSSSA~Y P~JPL~ A~AY. ISOL~TE HAZA~J AREA ANO J~NY =~TRY. 

~EPCRTA~LE ~UA~TITY (~~}: 5000 P~U~OS 
T~~ SUP~~FU~O AYEND~ENTS A~O ~2AUT~O~IZATIJN ACT (SARA) S2CTIJN 304 ~E1UI~ES 
THAT A ~ELEASE E~UAL T~ OR G~EAT;~ THAN THE RE?ORTASLE ~UANT[TY FOR THIS 
SU3ST~~C: ;; I~MEOIATE~Y ~EPO~TEO TO T~~ LJCAL E~E~GE~CY PLA~N!~G CJ"~tTT~~ 

A~D T~E ST~T~ E~~~~ENCY RESP~~SE ~J~MISStON (~0 CF~ 355.40). IF THE REL~~S2 :: 
"r:-i!S SU:!·~U.'ICE I.i kEPO~TA!3L: UNOE~ Cc::~CL~ 3ECTtON l03, THO: '4.HIO~AL ll.ESPO~S2 
C!~T~~ ~UST 8~ ~~TIFIEJ I~~E~IAT:LY ~T (~00) ~z·-~dOZ JR (Z1Z) •z&-2~75 I~ r~: 
~cT~uPJLITAN ~ASni~GTON, O.C. AREA (40 CFR 102.6). 

?~OT~CTIV: E~UIP~ENT 

. w~·'-.TIL•TIO~: 
P~OVIOE LJCAL ~XnAUST J~ P~OCESS E~CL~SUR: VE~TIL~TI0N TO ~::r ~~=L!S~cl 

C:XI'~SUI\E LIMITS. 

~'=S?IUr:J~: 

THf FOLLOWI~G RESPIRATORS AND MAXI~U~ USE CONCE~TR~TIONS ARE RECJ~ME~:~T:J~S 
~y THE U.S. DEPART"ENT OF HEALT~ 1~0 nU~A~ SE~VICES, ~IOSH POCKC:T GJIJ~ TJ 
CH~~ICAL HAZA~OS OR NIOSH CRITERIA OOCU"ENTS; 0~ 'EPART~E~T JF LA3JR, 
'9CF~l910 SUBPART Z. 
THE S?~CIFIC RESPIJUTOA SELECT:O 14UST dE ~AScO ON CONTA.'4I~ATION LEVEL3 c::cu.-.J 
I ... Tr1E 'liORK ~E ANO IE- JOINTLY APP~OVEO dY THE ..,ATIO~AL [ro.jSTITUTE ·~F 

OCCUP.UIONAL $~ ANO HEALTH A~O THE 114INE SAFETY ~NO HEALTH A:::li'IINISTUTI:::"-4 • 
. •· 

~NTI '10~V AND aJIIPOuNOS US S6 >: 

FOR JUST 0~ MIST: 
5 ~G/~3- ANY JUST 4NO ~IST ~ES~I~ATOR, EXCEPT St~GL~ USE ~NO ~U~RT~~--~SK 

~ESPIIUTORS. 

lZ.S ~G/~3- ANY POWERED AI~-PURIFYI~G RESPtRATQR WITH A DUST AN~ ~IST FilT~~. 

FOR OUST, ~IST OR FU"E: 
5 ~G/~3- ANY SUPPLIED-~I~ RESPIRAT~R. 

ANY SELF-CONTAINED 3REATHI~G APPARATUS. 

) 
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MATERIAL SAFETY DATA SHEET 

<iP GENIUM PVBUSHING CORPORATION 
so.n.u:.~ 

1 1 t5 CATAl YN STREET 
~...U./1'01o1)Elt 

_SCHEH£CTAOV. NY 12303-1131 USA 
(5tll3T7-88$! OINIWI~·IIICC.. Oat a April 1980 

I 
I 

I 
SECTION I ' MATERIAL IDEHTtFtCATtON 
~ NAME: !DnUOM ~/POT.i''DD. 
OT!!1 O!SIGK.\nONS: CludJUUII, Cl~ua, Ba, CAS 1007 440 417 
~.AW!' I.C'ml!ll: ~cari&l. b av&ilA.bh froa aeqral 1~l1ers, i.:lclud.i!lg: 

i 
I 

c~c. Ia.c. !~h li&llun 
P.O. Joz U78 Maul. 6 OJ:14e OtT. 
!Ulvaukae, lJ1 .53201 El.Jiare, 01 4)416 

l'hot~a: ( 414) 289-9800 Pbcu: (419) 862-274.5 

SECTION It, INGREDIENTS AND HAZARDS I ~AZA~O OArA 

I 
: 

kryllla > 97 } 8-itr !WA 2 ;;g/=.;•tu 
kr:t"lllml Ozide < 3 Ceilln& Level 5 ·.:g/':11 

Peak 25 ;;g/':113/30 ~ 

!e) 

I 
I 

*tunc~ (l979) osv. .U ACCODI n.v. Ia. 1975 0~ prcpoeecl Ruman, inhalation 
m 8-hr !VA of l 1.11/~ via a ca1l.iq of 5 uafa3 (l.S 1111~. !C!.o JOO q/:~3, 
ample); OSlU. 'bL.iavu that bar:t"lllUII &Dd ita c~OUild ~ pulmoa.ary effects 

I ahou.l.c! be trutlci u a carc::iDGICIJ.C chruc co IMZ1· 

('Iha p~oaecl 051\ a~li ia lUll lmller rartfi, but !a'b'b1t, 1nt:avea.ous 
1.a ~ct.lcl to i.a:u 1D ~980.) !Ilt.o 20 q/kg, 

a.ecplaatic ef!eets 

I SECTION 11 I. PHYSICAL. DATA 

' 
) 

I 

Jo~ poiAt &C 1 &1:110 All C - 2970 Specilic gravicy at 20 C l.a4a 
V&Jor prUil.rl at 1910 C, - ic - 7.6 Mal.ci:& pouc, uc c 1218~.5 

W&ear .olWiillCT. hoc ncar - Sllpc AcOIIic veipc - 9.0l 
cold vacar - Iuol. 

I &;~pearmca 6o Oclor: A Kr~h-vhica Mt.al. (huqoa&l cryae&l. structure) also aa pavderec 
Meal; no odor. 

I 
; 

SECTION IV, FIRE AND EXPLOStON DATA L.OWER UPP!~ 

t'l~lb Poi.Dt &D4 MecliOif T Autoic.l_tioc T~. l F ~bilit'Y- LiaiU Ill Air 
'J/A I Powder ~. 1200 l I ~t uplodou haurci 

!zt.iAIUi-ah.:Ul& Maci.i&: Do oot u.ae vaar or C02. S110tbar fira vitb approved dry pavcier 
e.zt.~ber..* krylllu. c:Cl ba a 110claraca fire hazard if :1oaeti to flAme. !he 
b.& i.D~r&Uu aa puucle 11.11 clecrauu. 1t. elouci of k usc in air c:an be ex-
~loa1.n (ar&U vbera cla~~t.iq .ay occur raqu.ira Clue II, ~oUll E aleccrtcal sar:!.ces, 

9 en 1910. 309). COIIbuatioll prcciw:u of th1.a Mt.ari&l. are himl~toxic:. Fisalie=- abaulj UH 00 p~tiCd.TI c.l.o~u!Y• u~ucg:;~ ~1·H-e01:1t&~e<i ru ~acua. tar ~aura to a • ua ra. • ae eq puuc 
a~:! :!.:*iq =..~,. Cl! ~ace carefully. •!~~-t F.ae~:~, Js~'-~· ~~~~~. 

SECTION V, REACTlVlTY DATA 
krylU• 1.1 a table at rooa ta~~~~erae1ae a.cl ruuta oz:i.ci&t101:1 at oU1n&ry temperatures .• 

WheD but.ad iA air oT 1D .u.d co2 ad ut.roslll. it c:Cl be i.p.1tecl. 
It ia acicl &Dd &l.k&1.1 aolWih; it ru~u via acroq baau to nolv• ~ydrcgan. 
Minuru ot-tba powdered Mt.al. via CC4 or trichloToe~lllla v1ll fluh 01:1 he...,. i:qlac:: 

Wam 'beryUia vill react 1Dc.aAl .. CC1UY wit.b pboephoru, fluori.na or c:hl.o:riua. 
MolteD Uthiua Mt.&l. (180 C) • ..,ual.y atucka berylliua Mc&l.. 

-will fora oziu oa aolld aurfacu vtllll ~~eat. 

GENIUM PUBUSHING 

I 
) 
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No 59 . 
SECTION VI, HEALTH HAZARD INFORMATION I TI..V 2 u,Jal (See Scet. Ul 

.. ,u~r~ fOftC:·~I ~'1fl'ODJt t~.ma_or aust. trC!±onga or U'D!ateCl SIUll con.;ac:t: c:a 
c:auae tt uc oa or erma us. c.yc c:ontac:t c:&n P uc:e con YDC:t1v1t::J. 

~~a:caei~ ~e~ the skig (vt& a chi'D oraliive~ or b~f~ticles eacerin! f vounal can 
proauc:c r asioas Wit cantril non-he ~~ areas =usc be sur;1 a ly r~vea. 

IAc:ute inhalation c:&n produce ~1t1s With not~-ttroductive c:ousn, chest ;lain, sno:-t:~es 
of breath, veaknus, &nd pa ry eciUI&. ChrOtUc ~osuru c:aa orociuc:e !le~ll~os!s 
(;~ro;nsaivc lun& ci&ma&e) ancl sysumc: !lerylllum cliseue, 1.:1clwi~l pneumcnif!.s •.as 
above), joint pain, skin lesions, chills & fever, & ciama&e to liver, 19leen & hea:-t. 

~reseat studies have L~icated t~t Be is so poorly absor~ed t~rou;h the g~c chat i:;est 
11 not &n i.llmortmt haurcl. (iWiiltcm, I::duscnal !oxic:olo;y, 3r:i Edit:J.on). Aniu.l. 
acudies hava·snovn berylliua to produce luna and bone tu.ors; it is a sus"Dectea car-
d.noJeD for un. F!UT AI:l: · 

!Ye Contact: Flush eyu t.hot>oqhly viiS rusminl vacar for 1.5 a:inuus, 1.cclwi:!.:11 under 
cne eyel:!.c!s. Get .. clical attention. 

~kiD Contact: Wub affeccu area thorouJbly With soap and vacer after rU~Cvin& con-
t~t8CI Clothilll• I! slc.iD is brolten, get Mclic:al atcmcioa. 

neeciaci. Inruiiad.on: iallave co fruh ~r. llucora ~raatiliq and stm~rt With oxygen as 

• 
on 

Keep vara &nd at rut. Get medical au:ant1on. I 

SECT I ON VI I. SPILL~ LEAK~ AND DISPOSAL PROCEDURES 
If !ovaered Mt&l. is !tilled, notl.iy suecy persozme~, .:.z.c:.uae a..~. :rom .area exce.,c. 

c &aD-UP persou=el th protective equipment a;&i:St contact or 1nh&l.at1on hazar~. 
Pt>ovtcla ventilation &Dd remove sources of heat or i&Dition. Pic~ u'O powciel' s~ilu 'ov 
=ac:l2oct. su~ u vacuUIIinl or vee IDOpp:i.:a; prevent dustiD& c:cDCU.t:i.o~. ColZ.ec: ;~ani~~.: 

sera;~ ill sealed c:cnc&iur for recovery or disposal. 
.ate 

DISPOSAl.: Scrap or vue• ucerul clisposal is but acc:caplished by arrangin& to recur:~ 
to C..:le •ultlll1er ill a IIUtu&lJ.Y accepc.able for2. Berylliua vuta uns\U.:aola for re-
cyc:la 'IIIU.It be ~lad in acc,r~ce Vic~ l'acieral, State, and l..oca.l. -:et~a.:ions. 

Buryinl in ID approved landfill. or burnin& in an appraved inci.narator with a 
ac:rubber, fol.l.ovu by buryi.Da tile ruuues in ID approved landfill, have been ~aed 
in the puc. 

SECTION VIII. SPECIAL PROTECTION INFORMATION 
Isolate worlqllacu vhare beiTllium dust and fiDe are generated. , trovl.~e aaeq~.>.ate ~ene: 

"' and local exnau.c vencilA on (vith !~l::.ation to purity recycled air .and to ~:-otec: 
the external anviromMDt) co meet n.v r~uiremenu. Pl'OY1de &J'Proveci respirators for 
emaramc:y and uoaroutine u.e above t~e n.v: !ii&h eff:!.d.mc:'T filter =asks are s~·abl• 
as hi~ u.50 U&f•Ji usa air-sup9lied or self-c~n)ainad rup1rators above 50 ~g/:3. ~ 
full- acepJ.eca rasp racer is neeaed above 10 ug m . 

Workers •Y require 'bo~-coverin& procec:eive c:lothin&, c:foove~ &nd safer, goggles. ;;hen 
~osaci .above the n. , a ch::fe of clean procac:cive oehine and a shower at t~e end 
of ehe day is required. (Was protective c:lochilll Vith suitable protection for :he 
~uncierer.) Avoid carryi.D& beryll:!.ua particulate outside the vorltplaca oa h~r or 
c:lo t:h1.D&. • . . 

Eyevub staUODI and s&fecy shovers should be avai.l.able. 
Monitol' the workplace co pro,e:l~· ~e'!e~ne e.:d C:t":'.:~"l ~sure to berylliWII. 

SECTION IX. SPECIAL PRECAUTIONS ANO COMMENTS 
Use ouly Vit.h uequace vmtilatl.on Yhere :!. c:&n oec~ uroorua. ..nen ~e or Hs "'--""· .. 

is beaullll (U iA -.l.diq or siuurin& proc:uau) MZ&rdous levels oft~ c:aa be gen-
eraced. , Scon iA c:lac, dl'j' pi.ac:e ava7 !rcn ~:c:;.atible :s:aril:!s (see Sect V) in 
lav f~r~d area. Protect ~ont~ers froa pbysic:al ~e. Label clearly. 

a •• lood boaaekeepiDJ praceicu to pre•tent accumu.lation of !£-C:ODtai.ni:ll det~otits. Ciivt 
~re~lac.-.mc aad annUal .. dical exama to those vbo aay be exposed .above t~e !LV. 

rec:lude froa aspoaura ehoae vien pul=auary diseue. chronic: skin, liver. heart, or 
kidney c:ouditiaa., abnormal chest X-ray or blood count, o~ Vital c1pac::!.ty depression 
graace~h&D 10% Provtcle worker :ra~. 
DOT Clast1f1c:ad.on of powder - POISON B. 

~'U SOUllCE(S) CODE: l.-12 l!-20 24-26 Al'PltOV ALS : ~' ~,,.vi;....._ ./ -
..-...-. .. -._. . ,_._.. ..... ....,._, ...-. .. .._ Inclustri&l liygieft'a 'C.j/"1 

~-

~' ...._ ""--- _... .,_..., caoe .._ =---.,.,. .. ,.. ...._...... • _a_nd Safetv ,.. I "/.-•; -':'· 
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PSOQUCT !QENIJACADON 

ChernJca! Name ana Synonymr. DichlotomWI.n•: 
M«hyWie ChJond• 
CMrnlcat Flmlly: Clli:JriMIMi HydiOf::lllbon 

Chem6ca1 Fonnula: CHzOt 
Produc::r U.: UboraDty Solvent 

Yanufact\nr'S Harne: c.J«tcn UI:JtJraiDtin Ltd. 

StrMt Addnsa: 44 Annstrong AvMue 
City! G.a~v.u:~wn 

Provtnce: Ontario 
Postal Code: LlG 4R9 
Te...,hone No: (416) 877..C101 

Emergency Tl...,hoM No.; CANUTEC (113) HI 66H 

HAZARDCUS !NGREOIENJS OF MATEPIALS 

lngttdfcztl 

M«Jtyler!• Chlotid• 

PHYSICAL QATA 
PtrysCal State: l..iquid 

99 

n.yuntr« 
100ppm 

CAS No 
7S-Q9-2 

Odour aad ~purance: c:..t, CDioUJ1ea fiquiQ. P.nernl­
itlg .utet-iikl odOur 

Odour ThrNnold (ppm): 25 ·50 ppm 
Vapour PNaunt (rrvn ~): 355 mm Hg. ~ 20'C 
Vapour Density (Air a 1): 2.93 

E~ Rate: 0.62 (n-Butyt Acew• • 1} 

Boiling Point ('C): 39.s·c 
FtMzJng Point {'C): .g6.rc 
pH: Not Applic:abll 
~lc Gnvtty: 1.32 

SHIPPING QESCB!pTION 

P!H: 1593 
T.C.G. Clue 9.2 

Plcg. Group: Ill 

BeAcnyrry QATA 

CMmM:aJ S...Uitr. Stable 
lliCOir-lblltywttllottw~ A..o.id M~inft md 
MJminum.-
ReecUvtty: Hydrolysis producing small amounrs of 
l'lyt:Jtot:Notit: acitt pcUibM Mtll grua ..,., QDI!rantltl~ 
Avoid oprl n.m.., 5p&'tcl orotllet hig/t lemperaliUI SOUICft. 

··~..0101 

1J.X:.,•an-66e.e 

HazardouaCecomi)Oaltlon Products: At l'ligh remaera· 
ti.U'U. C-=cmpcJJtion occurs :0 give off HCI vapeur ana sma;l 
q~ of oth., me vapcws. 

F!Bs ANC SXP,OS!ON DATA 
FlarntnUIUty: Non-n.tnt1WW 
Esttn;ulanln; Media: Water Fog 
Fluft Point (Method Uud): Non• (TCC. TCC. :cc; 
Au1al;ntuon Telftl)era1Ure: r: 39·c 
UJ)per Flammable Umll ("Y. by volume): 23% 
L.oww Flamn'IU6e Umlt ("Y. by volume): 13% 

Hazardoua ComDuatton Proauc:ts: Emits ;:nosgene ;as 
and OIJiet ra.ri: ~ 
S.,:,atttvtty to lmpKt: No Om 
s.nstt~vtty to Static dlsctwge: No Oau 

... OX!CCLOG!CAL pBOPc;B,..ES ANQ t=EALJ)-1 CAT:; 

TqJ#cjp4pqfqf Q«tt• 

lJ)so: (OIJIJ. rat) 2138 ~ 

L~ (inMiation. guind PKJJ 5000 ppm for 2 hours 

EtfiG'IJ qt .4GUtt Emoaucr rg prpdut;C 

Inhaled: Minim-' anesth«it: or 'TV'f:/OtJC eff~ :l"av !111 s1111n 
in the rang. at 500-TOQO ppm m«llytene arlonc•.' Prog,..s· 
s/Wiy llig/IM leile ov.r 1000 ppm c:an cause ~izzmess. 
dfUI'Ikemeu. 
In CIDftUIClwtth .an: Prolonged uposu,.. mq cause sion ir­
nwiotJ. Prolonged upo$JIW may c:auu drymg cr f/!ill(ing or 
sl<in. &t.nsive skin ccnra:r !suet! .u .mmers10n1 may :a .. se 
o1 l:lum~~tg s.nut.Cn follottNG t1y a c:old.numo fee1ing wnct1 
s~ attar contact. 
In contact wflh eyes: May r:a/11 {Jain. moderate eye .rr~ 
:ron wwJ slight t:DfTI/NJ irlJII'Y. v~ may ,mr.z• eyes. 
Ingested: Singltt dose oral taxClfY 1s tow. in• oroiiJ ~ for 
r.us 1s t500 • 2500 mgdcg. 

EJriG'IJ qt c:trrgnts: Enzczan cq Paxfut:t· 
CMdnogenldly: Jncrea•s die rat• of maiignanr rumour tor· _ 
malJOn Ill mit:». 
Terat09*'lcfly: E/f«tS...,.. sHtt in fetrA form~ion only Jt 
aous wtlit:IJ c.used IOJcic 1/f-=u ro momer. 
R~ EHec:ta: Ooa not interlere with -"'IPlOduc::ion 
inanma 
Yutagenldty: N~ativ• results l'!ne :Oeen cCtfi.Jn.O ·n 
mU1at;enil:ity_ r.m uUtt; mamnwiall cells. 
Synwglclc Products: Non• i<nawrr 

esevemve MEASuees 
Englneeftn9 Controlr. Us• local exhaust ~enrilat1on. f 
n~. 

) 



••L::~J•• 

••L=~~·• 
••LE.AO•• 

------------------------------------------------------------------------------· 
FI~~~~ ~~~=~TIFIC 
11~ c~~~~~~,~ ~~~J 

..... = :J -:.:. •• , ,..; " r ~ ·" r J 

::-..=-.-;.:·:·:v c·~'ITl-:r: 

~~~JL.:.TJ~Y ~FFl~~5 JFF[C~; 

(-,UL!~:.-~H4 .!C:T: L 7 ~ 71-·:; 
t<Z:: 7L-, 
(ol3l2.::,-~:l7 .. 

SUoSTl~C~ IC2iTIFIC~TI~~ 

r; .... Jc: ··.)."~'=::;;:;v-.s~•'fMS: 

c.r. ?I~~~~T ~~TAL 4; c.r. 77575; L~Ao =LA~E; t(S-4; L~~o s z; sr; sJ; 
~L~,.~u~: SJ: os-S lOU; L~AD ELE~E .. T; L-ld: L-24: L-29: L-27: T-13~; ~1; 

~C~l.25l"1 

C'-4::"1[':-l.L C~'ot!LY: 

'1'7T.:.L. 

.:::·<:..l ~ .. H['IG5 CSC.lLC: 0-.3): YEALTrl=.3 
.F.J" ~~T~~..;5 (iCAL: 0-~): !otE&LTI"i=3 

F!~E=0 ~EACT:V!TY=O 

=tRE=J 1=ACTIVITY=O 

-· .... -· 

~MPONENTS A~O CO~T~~I~ANTS _, .... 
" ..... 

or:~ 5 r -; r:: ·~ c = = 1 

_,T-iE.<. CONTAfUNalfft: .IISNUTH, CJPP!: ... , l ... S;:~rc, ~"4T!!o!ONY, T!'4, B.t.JN, 
5ILV:~, ZI~ . 

::X?I'JSUP\E L!"'ITS: 
L::.:.J, [~COGANI: FUMES ANO ~UST (~S ?3): 

50 UG(?5)/~3 ~SHA d HOU~ TWA 
30 UG(PB)/~3 OSHA 8 HOU~ TWA ACTIC~ L~Y~L 
rF AN C:~rtPt;..:YEE IS ~XPOSIE:J T·J L::Av F'J~ ."4u~E THAN d t10URS ?~R D~'f r~~ 

FOLLuW!N~ FO~~Ul.A IS USIED: 
"'AX[MU~ ?~~~ISSI~LE LIMtT (IN UG/~.3)= ~00 JIVIOEO ~y HCU~S ~C~K~J :~ r~~ :. 
J.l5 ~~(?~)/~3 ACGIH TWA 
<O.lJ ~G(P!)/~3 ~IOSH RECJM~~~JE~ 10 ~OUR T~A 

J 



?OU~O c=~CL~ Sc~TIJ~ lv) ~~~~~r~~L= ~U~~TITV 
USJECT TO SMU SECTIJ:'4 313 ~.-~·~u~L r:.;'<LC '=-i-!O::"'!CAL :;.::L::l.Sc ..<_=~:.;.rr·tj 
IJaJc:cr_ TO CALif·JRNI~ P~:J?~SITIG:• ~" :-:.:.,,::::~ A~O/J~ ~~.,=<·"J'Jc:r·;:: r:"~-::I~t 
~A~~ING AND ~ELEASE RE~U:~~E~T~- (F=17~l~Y 27, 1i~7) 

~JILI~~ ~ai~T: ~lo~ F {1740 C) 

r -
·" -

FI~~ ~~1 ~~PL~~tJ~ ~AZ~~0: 

·~E~L!S~?L= ~I~E ~ALA~J I~ ~ETSLLIC F:~~; ~JW~~E~, ?~S~[~L~ ~!1E AND E1PL~sr-· 

H1lA~~ IN JU~T ~~~M ~H~~ ~XP~S~~ T8 ~;AT :~ FLA~E. 

FI,::F!vHTI~G "'2~I~: 

~~y C~=WICAL, CAR90N ~IOXIJE, MAL~N, ~AT2~ S~~AY J~ ~TA~CA~~ ~:A~ 

(lj~7 =~e~~E~CY ~ESPONSE ~UI~~3~CK, 0JT ~ 53J1.4). 

FG~ I..A:<.:;t;::t c:p::<;, JS: •AT:~ :)P~AY, F<J.-. ')~ :5T.l.'IOA~0 F·JHI 
(1~~7 =~t~GE~CY ~EiPO~SE ~UIJE600~, JOT ~ ~300.4). 

F r:<. .: F ! v,. T I 'iG : 
~a aCUTE ~A:A~O. ~OVC: CONTAI~E~ FR~~ cr~~ A~~A IF P~SS!9L~. AVO!~ ~~~,r~:·•, 

V4r~~5 1R OU~TS; ~~EP UPWIND. 

JS~ A~f~TS SUITASLE FOR TYPE OF 5UR~CU~OI~~ FI~!. AVJ!J 8~~ATYl~G ~~la~DC•JS 
WAPO~S, (EEP UPWIND., 

L=).•J: 

~-­
;..... - rax rc trY 

-50 ~G/(~/6 YEAR ORAL-WOMAN TOL~; 10 U~/~3 !~HALATI~~-~U~AN TCLJ: l00C •G/<; 
I~T~AOE~ITO~EAL-~AT LOLO; lbO ~G/~~ JRAL-OIGE~~ LDLO; MUTA~~~!C ~ATA (~~~C3) 

~~P~uOUCT~ =FFECTS DATA (~TECS). 
CA,1.CI~OGE~ STATIJ~: HUMAI'f HIAOE•.!UATi: :VIrJE~C:, Ai'f[-.AL SUFFICI~'IT C:Vt'J~'<e:: 
(!A~C CLASS-ZS ~aR. I~ORG~~IC LEAO CO~POUNOS). ~~NAL TU~ORS WEQE P~JOuCE~ ~~ 

Ai'fi~ALS 3Y LEAD ACST•TE, SUBACETAT~ A~O PHOSP~ATE GIVEN ORALLY, SUSCJTl.~~:u~ 
JR I~T~AP~RITOHE~LLY. ~0 EVALUATION C~ULJ BE ... AOE OF THE CARCI~OGE~[CrTY 2F 
?OwDEREO LEAu. 

L~A~ !5 A NEU~OTOXI~, ~EP~ROTDXI~, TERATOGE~, ANO A CU"ULAT!VE ~0:3~~ •H!: 
MAY ALSO AF~ECT THE 3LOOO, HEART, ENOOC~INE, AND [MMU~c SYSTE~S. PE~S1NS 



••1..=.\C•• ~_.-.: :, 
4tT'-1 'tO::::v:"~uS C::'l'ir':"' J~ r;~}T=l.~~'<TC:ST':'t.lL ~;:;1.-:::~;~, l'.~~:_., ~~ -~' 

j~~~CH[ri~ ~~y !~ ~T ~N lNC~.::~i~J ~[~~ c~~~ ~XP~S~RE. 

.. . '-
------------------------------------------------------------------------~ 

I ·•r-~;,.1 T Iul\f: 
1.. = .\ ": 
.~.-~T;~[~/~~oH~JTJXIN/T~~~T;~~~. 

~~0T: :t?~S~~~- I~HAL~TI0~ 8F ~l~G~ ~~~~.T'~ jF L~l~ ~~y :~~i= ~ ~:TlLL[~ 

i~:;r:.:, Tn[{ST, \ -iU~~ING s::·:SATI·J~ !'• T'"': .-.•jJT-, l'Hl T'-'~,·4;, ::i!l..l•lT::•J, 
..:.-' "J~!.\AL ~H·J Oj[TH s::·i'=.-{;: C-LZ~, vJ~rrr,-..::;, :..L::.n:.;y J~At\ 7 n::.:.., Cj\I~T:, .. r,-_ 
~ATfjU=, SL;~~ JI~TU~~A~c=s, :uLL~c53, ~~STL~S~~ESS, !~•r;.:.>IL:rv, ~:~c~, 

Ll::>S, 1..J~S ~F C1~C~~T~~TIO~, OELI~!~~. aLI~UaiA JFTEN ~ITH w~~~r~~I' !~~ 

~L~U~I~U~t~, ~~C:~~AL1PATHY ~ITH VISUAL FAiL~~:, OA~EiT~~;~lS, ~uSCL~ 
.- ~ : 'I A ol~ " = A o( ~ <; S ~ , C J"' V U L S I r"l '4 S , .:. 'ID ;:> .l. .>,A L 'f :i I :i • J ~ A P~ .. l 'f ~ ;;: 5 t.J !.. T ;; : . : 'A 

~!,)[~~~5~[~~T:~y ~~~E~T 8~ ~H~C~. 5~~VTW~~5 JF ~CJT~ ;x~J~~~= ~~1 

-:-f?--I':'-~C7 T-,~ J:i'it:.T JF Cl-li<.(•,.,t:: !"4T:.t.IC~T:J~~j. ~~·'/e.{ i!:FF::•:~: ..... .,. r·.r:·-~:: 

:: 'II .. .l. :;,.lj :: ~ c 'l T .l. '4 J T f 'i~" ~ ~ •• :: 5 5 ! .,. ·') J ..< 'J ~ 'J I : = • T -i ~ c A r.:. L J G 1 ~ .: c ! :.. ,; ..:, : ::) ,: .J ;.. - ... ' 

ZS A?O~~Xl-4AT=i..Y ':'.5 G~!,~S. P~TI-'JLCSICAL FI~O!NGS I.'-ICLV"'~ :jol$i~'l['JT-:::;r[· .. 
: L.:.L.:."-1'-TI·..~': !.'oO fl.::'IAL TU~ULAC!. C':·~-:'I£;~ATI'J,'f ... C:f~L =vw_: ;:::w:;:.~, l:>i 
["4r-LJC',lA-L!i<': ILL~E:iS, "'.loY JCC'J~ ;uc: TJ ~H:;: [\4foj~L:.OTt'Jf14 -~F F~:SI-IL'I' Fu~l'l: 

~~T!L ~~;Jc:; ?.l.~TICL!S S~ZE0 ~ELG~ i.5 ~rc~~~S .l.~O JSU.l.LL'I' 3'=T~E=~ 

·).~2-0.0~ ... !C~JNS. ~Y .. PTJ .. S ~AY jE ~~LAY!J •-1~ M~UO$ ~~J dEGI~ •IT~ A 

,;:J ... :·::'-4 l.~.;T "'!F T~P.iT ANC' l S"'E':T, looi'!:T-"LLIC 'J!-1. FJUL r:..::;r:;: IN T~E ~0UTH. 
-~~=~ ~y~oTJ~i .. 4V !~CLUOE U??:;:~ ~=sor~~Tn~V T~a~T I~~[!..<TtON aCC2~PA'4I~ 

:• Y ':...; U t; M ! 'l.:i .lo '0 A J ~ Y N E S S tJ F T ., F. "'u C .J U ~ ,"4 E Ill d ~AN e S , L ~ '> S !T '! 0 E AND A 

~~~=~~~!ZE: F;~LI~~j~ JF "'ALAIS~. F~W!~, C~ILLS, .. USCUL:.~ P&I~, ~ILJ TJ 
i~~:~:: ~~.,o~CM~. ~AUSEA, ~CCASIO~AL vO~ITtNG, ex:..G~ERAT-:J ~!~TAL .l.CTivr· 
~~~F~S~ i~::AT[~G, ~XCE~SIVE U~INATI~N, ~IAR~Hf~, .l.~Q ?l1S~~~TIJN ~~'f l~~ 

JCCU~. TJL:~~~C~ TJ FU~ES JE~ELCPS ~~?IJLY, ~UT IS ;ui~KLY L~Si. All 
~Y~PT~~S USU~LLY Su3St0~ ~IT~IN Z~-3o ~OURS. 

C~~C~TC ::X'QSU~~- ~~~~ATEO JR ?~OL~~~E0 SXPOSURE TU L1~ L~V~LS CF l~.lo: v 

:...~.il:L T ["i M~ ~CCU~ULATIIJN IN ~CJY T ISSi.J!::i -'NO EXC:~T .\DiiC::~Sc ::FF:C fS C::'l T 
·L·.J~J, "4E~v0US SYST~MS, .~EA~T, ='IOCC~!'I= Alltrl I,..IIIUNE 5YST~"'~• <.z:-..:fS, .:.· . 
... E,~C'JUCTI-.~~l. :Ar\LY :iTA.iC:S IJF L:AD OQIS:JNI.'-G, '"PLUM3I~·1111'", .. ,,. ~~ cvr.:;,;•,.: 
~v ?~lLJ~, A~O~EXIA, ~EiiMT L~SS, CONSTIPlTIQN, ~PAT~V 0~ :1~Ir.:...,!L:rv, 

;(CASiuN~L VC~ITING, F4T!~UE, ~EAJACnE, "EAKNESS, ~ETALLIC r~sr: :~ r~c 
"':JIJTM, >I~~I'IAL. LEAD LI~E Pol P:~sa~S •IIIT!-1 ?'Ji.lR Dc~TAL. r1YG:SA4E, .l'l·) l~E01r 

1..1~5 "F ~EC~~TLY OEVELJPEO ~OTOR SKilL:i :s ~E~E~~LLY 03S2~~EJ J~L'I' ~~ 
:~ILOR:~. 11110~E ADVANCED ST~GES OF POISU~I~G 1111AY dE C~A~AC~E~IZ::1 ~'I' 

!~TE~~ITTE~T VOMITI~G, IR~ITABILITY •~D NERVCUS~ESS, "'YAL~:4 ~F T~E ~~ .. ~ 
L::~s, JOI~TS, AND ASOO"EN, PA~ALYSlS 'JF THE eXTENSO~ ~USCLES JF T~E 

.- .. us ANO LEGS WITH WAIST AN0/0~ FOuT O~OP, lNO I~TESTINAI. S0 l\S.'4S 
"fojiCH CAU~ SEVERE AIDOMI~AI. OAI~. SEVE~E '"PLUMB!S~~ ~AY 
~:SULT IN tEASISTENT YOMITI~G, ATAXIA, PE~IOOS QF STUPOR OR L=r~~~JY, 

:~CEPHALO~ATHY WITH ~ISUAL JISTUR~~~c=s ~HIC~ MAY PROGRESS TG ~PTIC 

~O:URITIS AHO ATROPHY, HY?:~Tc~S[J!Iol, PAPILLEDE~A, CRANIAL "4C:~'JC: :)A=!.J.LYSt:> 
JCL I.O. IU", CONYULSIO~S, !,;oo,:J CJ~A. 'lf~URIJLOG!C SE·~UEL~= "'A'f I '-ICL'J0C: ... S'H ll.. 
~:TA~OATIIJ~, SEILU~ES, CC:~~9RAL PALSY, AND DYSTONIA ~USCULG~~~ J2=J~~~·.s 

~~R~VE~SI3L.:: (l0NEY JA~AGE ~~S ~c!~ .lSSOCIATED ~ITH I'IICUSTR!AL ~x~~~~~~. 

~~PRQOUCTIW~ EFF~CTS HAVE ~~E~ ~XHI~ITC:D I~ aaTH ~AL~S AND c~~~L:~. 

Pl\TE~~ ~FF~CTS ~AY !~CLUu~ o:c~~AScD SEX ~~IVE, I~POT::NCE, ST=~!L!TY, 

~~0 "~VE~S:: ~FF:CTS 0~ THE SP~~~ WHICH ~AY INCR=ASE THE ~!S~ ~F jr~;M 
J2FECTS. ~AT:~~AL EFF~CTS ~AY I~CLUOE ~ISCARRI~GE ~NO STILL3!~T~s I~ 
:~P~S::J 40MEN JR ~OME~ ~HOSE ~US3ANOS ~E~E EXPOSED, ~BORT!~'If, sr=~:LITf 

J~ O~C~e..<S~Q FE~TII.ITY, l~O ~~NO~~AL ~E~STRUAL CYCLES. L~AJ C~uSS~S T-i~ 
~LACE~T~ AND ~AY AfFF.CT T~E F;TUS CAUSI'IIG BIRTH JEFECTS, ~:'IITJ.L 

I 
) 



••~..-:~o·· 
~;Ti~~~r::N, ~E~AV[~~~I.. )!i:~O~~i 

:H!LJH000. ~~!~AL ST~DI~i I~O!~AT 
ADDITIVE IF 30TH P~~~~T5 4{~ ~(?J 

;}~~= :.:. :F ..:3 
~.J J;:iT .... ~~-~..(l'IC !"-t=: =:'.;~ f~.;..:( ~= 

r~~r ~~~~J:ucrr~~ ~~c~cr3 ~~Y _ 
d rJ L':i~. 

FI~ST .uo- ~E"OYE FRO~ :XP\JS\J~= .\10::A TJ F=l.::SM AI-l.. ["'"':uiAT:~'I'. IF -s~~~T-<·'<·.:. 
H~i .iTOPPEO, ltERFOR~ ARTti=:C!~L '-~S:ln:.rr;~~o. ~;=P ;J;~Su'l -~~'" -''10 :.r ,=':'". 
PC:H s-Y~PTONATICAlLY ANG S1JPPJqTi;:lY. ;::r .'!~·.IIC.:.L .o~rr.:: .. r:J ... i-4"'-:~·;.4.7'~~f. 

:.i·C'I -:;'4TACT: 
._FA""': 

ACUT2 EX?,SIJ:oi.::- .;r-l:CT CJ'H~.:T 4IT'"i L=..l.J ?.;woe.-<,~ JH. JUST w~y -:.:.us: 
n.~rT.ur~;~l. Lc.\'J IJ ~ar A'3~C~3E!J TM.~OUliH r~c: :~r'4. ~~r '"H '3~ n.:.·.s~:::~:;.:J 

TJ THE "'OUTH t~ADVEOT!~TLY 3Y ~I~A~ETTcS, CH~~!~G T1S~CCJ, :=.:;1:, ~~ 

~~1'-E-UP. 

:~~~~IC ~X,~SIJ~~- ~;P::AT~D ~~ ?R~LJ~G;J EX?~SU-1..~ TO T~E ;)~4~~~ -~ ~Ui7 ~.:.~ 
<.::SULT I~ .jC:;)"~:.Ttrl5. SV$T:;.,[C TJY:!CITY ,..H )eV':l:P [F L=:..:; ~3 :,.:.·,;;;.:.;_:: 
TJ r~~ ~UUT~ 3Y cr~A~C:TT~S, CH~~~~G T0~~CCJ, ~J~O, S~ ~~~c-u?. 

F!~ST ~!0- ~2~CVE CJ~T~~[~4TEJ CL~T~I~G A~0 SHO':S I~~!JIAT2LY. ~AS~ :==~cr:: 
:.~~A ~ITrl S~AP ~~ ~IL' ~~T~~~~~T A~J LA~~~ ~~~U~TS ~F ~~T~~ U~TIL ~1 
~ViJ~'CE OF C~t~ICAL ~~~AI~S (AP~~JXI~AT=LV 15-ZO ~~~UTES). ~ET ~~~IClL 

:.rr;~rra~ r~~:or.\TELY. 

:C V .: C 0 ~~ T A C T : 
L~.\l: 

.:.C~T~ ~X?OSUR!- L~AD 0UST ~~ P:~~E~S ~AV CAUSE I~~lT,TlJ~. WETALLIC L~A~ 
'A~TICL!S ~AY CAUS~ A~ t~FLA~~ATJ~Y FJ~EI~~ dOOY ~~ACTI~~; I~JU~Y [5 
~=~~~ALLY THJUGHT T~ 3E ~ECHANIC~L 4~0 ~OT TJX[C. 

~~~O~IC E(?~~UR!- ~!PE~T~D Q~ P~JLJ~GEO EXPJ~UR! ~AY CAUS': CC~JU~CTiv:T!3. 

F[~ST AIO- WASH EY~S I~~~DIAT~LY WITH L4~~~ A~OU~TS OF ~AT~~ ~R ~J~~~L S.:.L:·:: 
.Jc.:~sru~ALLY LrFrt.~G IJ,>I)'=~ A·.o Low::~ LIJS, 'J~TIL IIJJ -:'II'"JE\jc~ :;r: :-;::~::.:..L 

~~~~~~$ (A~P~JXI~AT~LY 1S-2J ~I~UTESJ. ~~T ~~JICAL ATT~~TIJ~ r~~~cr:.rEI..v • 

.:~;..;:.;rr:;,-..: 

L':lJ: 
•~0~JT~XI~/~~P~~GTJXIN/T~~ATJ~E~. 
~C~TE fXPOSURE- A3SO~OTION ~F L~~GE ~~OU~TS OF LEAD F~O~ TH: t~T~Sr!~Al 

T~~CT ~AY CAUS~ SYST~~IC ~FFECTS ~S J:TAILE~ IN ~CUTE I~H~LiT!J~. r~E 

FlTAL JOSE 0F ABSORBED LEAD IS A?I)~OXI~ATELY 0.5 ~~AMS. 
C~~ONIC EXPOSURE- ~EP:ATED ~R ~~OLJ~GED EXPOSURE Tu LOw L;v=Ls ~F ~=~~ ~~~ 

~~SULT IN 4M ACCUMULATION IN ~OOV TISSUES A~u ACV~~SE EFF~CTS J~ r~~ 

I<~JNEYS• ~T. AHIJ ILOOO, .i.NO 1!14 Pic ·'i=i!.VOUS, q_E 0 :tOOIJCTIV~, t:~JCC"<!·•=• 

M~O lMMUN~STEMS U OEP.ILEO Illt CHRONIC I~HALAT!:JN. 

F HST AID- DO ~INDUCE VOl" IT PIG. ~UAi. IF I:!:> ,.EDIC~L PE~S.JN~EL Si10UL) F ,.~,r 

CH::~ICAL SY &AST1UC LA'IlGE ()~CATHARSIS. ACTIVATED CI'IA~COAL IS 'JSEFUL. :;=,. 
~EuiCAL ATTENTION I~ME!)IATcLY. 

~'ITtDOT!:: 

TH~ FOLLGWI~G ANTIDOTE HAS 92~N ~ECO~I"SNDEJ. HOWEVE~, THE DECISION ~5 r~ 

~~ETHE~ THE S~VE~ITY OF P~ISONI~G REQUI~ES AO•I~IST~ATtON QF ANY l~T[~ar= ~-. 
ACTUAL ODS~ il.EQUIPEI) SHOULD oE "'A:JE flY ~UALIFIEO ~EDICAL ::tSRSONNEL. 

F~R LEAD P:JISONI~G: 

'~ITIATE URI~E ~LO~ FIRST. ~IVE lOX DEXTROSE I~ ~AT:R INTRAVE~OUSLY, 10-Z~ 
~~~ 30DY ~EIGHT, avER A PE~IDO ~F 1-Z ~OURS. IF URINE FL~W DOES NOT ir~~r, 

J 



••1.:~o·• =>,).:..:: :;; -:F :~ 
,jt/: "A'4NIT1L, ;:::~~ 3-:L•JTI:JN, 5-l~ .,.L/~~ :30~¥ --~!;'"4T r>tT~-4w:'i'--'JjLY .·1:~ 
Z~ ~I~UT~S. FLUIJ ~UST ~E LI~IT~O TO ~E~U[~!~ENTS ANO C~T4!7T!~arr~·i ~.4Y 
~ECESSA~Y 1N CO"A· DAILY URINE OUTPUT SHQULO 3E 350-500 ~L/~~/24 ~~U~S. 
cXCE5SIVE F~UtOS FURTHE~ t~C~:ASc CE~e3~~L :DE~A. 
F1~ ADULT! WITH ACUTE ENCEP~~LOP•TMY, ;[~! ryi•S~C~~~~L, 4 ~G/~G, 
r·:P-'.IIIIUSCULAitL'rEVERY ~ 1-tOl.i~S F'J~ 31) t1C:SES. :)'=GINNI'-4~.o O:.'r-lC'U?5 UT':=<., -,~·~= 
C~L:!UM 'ISOOIUM EaET~TE AT • SE~E~AT~ !~J=~rr:~ SIT!, 12.5 ~G/~G 
l IT~A"USCUL~RLY EVE~Y ~HOURS ~S A ZJ~ S0L~Tin~, WITM 0.5~ .,~=~~I~~ ~QJ~J, 
F~~ ~ TOTAL JF 30 JOSES. IF SI;N(FIC~~T ;~p~~VE"2~T rlAS ~~T ~CCu~=:~ ~, r-= 
FJU~TH ~AY, I~C~~~S~ THE ~U~~E~ ~F I~JECTI~~S 5Y lJ F~~ ~aC~ ;~u~. 

F0~ SY~PT~~ATIC ~JulTS, TH! CQU~SE OF DI~~~CAP~~L A~O CALC!~~ o:~~J:J~ 
~0ETATE CA~ dS SnO~T~~EO J~ C~LCIU~ OISOOIUM !JETATS 1~LY C&~ 3~ 3[V~'l I~ 
A JOSAGE OF 50 ~G/~G I~T~A~E~OUSLY AS 0.5~ SOLUTION I~ 5~ G!XT~a~2 r~ 1&T~~ 
0~ ~0~~AL SALI~E 3Y l~FUSIJN OVE~ ~OT LESS THAN d ~OURS F0~ ~OT ~c~= T~l~ 

5 ..J . .\YS. F1Ll.>JW WIT.~ ~~iiiCILl.~"P.IE, 500-75'J II!G/::)AY, 01\Al.I.Y F'Jr\ 1-Z ""''•':"rl'S >< 
~~TIL u~I~~ L~AO Lc~ELS O~~PS ~ELO~ 0.3 ~~12• MOU~S (OREI~dAC~, -~'~'f•:< :F 
P1IS0~I~~. 11TH :0.). A~TI~OT~ SrlOUL~ 5~ AC"I~ISTE~E0 ~y :u~I.IFt~1 "~~i:ll 
~~:;s.~'I•'4~L. 

~.~.J.CTIVIrY: 

ST~~L~ UNOE~ ~aq~AL TE~P~~ATU~ES ANO P~ESSURES. 

!~Cl~PATI~lLlTI~S: 

L':AiJ: 
A~~O~!U~ ~!T~ATE: i[JLS~T 0~ ;xPLOS!VE ~EACTION. 
C~LO~I~E T~IF~U~~IOE: YIOLE~T q~~CTIJN. 
JlSOOIU~ AC~TYltOE: TqiTUDATIQ~ I~ ~ORTAR "AY BE VlOl.E~T A~~ L[~~~~T~ 

.:A~C30N. 

nYO~OGEN ?E~OXIO; (52~ ~R GREATER): VI1LENT OECOMPOSITI:~. 
rl"'"~~O~c~ Ot:~GlCI'JE (~0"! SOLUTI•JN} ANO T~IOXANE: SP'JNTA~E•JUSLY' JC:T·~•t.:.~L~. 
~~T~LS (ACTIVE): I~CJ"P~TiaL:. 
NIT~IC ACID: L:&O-CO~TAI~t~G ~UBBS~ ~AY I~~ITE. 

JXIOilERS (ST~uNG): I~C~MPATI~LE. 
500IUM ALICE: FORIIIIS LEAO Ali~E A~O COPP~R AliOE 1~ CQPPE~ ~tP=. 

S0JIUM CA~8IJE: VIGOROUS ~EACTION. 
5U~~URIC ACtO (HOT): REACTS. 
!I~CONIUM-l.EAO Al.lOYS: IG~ITION ON IMPACT. 

A~E TJX!C OXIDES OF LEAO. 

~OT ~EE~ REPORTED T~ uCCUR U~OEI\ ~O~~AL 

------------------------------------------------------------STORAGE ~NO DISPOSAL 

DBSE~VE ALL F~JERAL, STATE AND LOCAL ~EGULATIONS WHEN STORI~G uR 81S?~St~G 
uF THIS SUSSTANCc. FOR ASSISTANCE, CJNTACT TrlE DISTRICT OI~ECT~~ OF TM~ 
=~VI~ONME~TAL P~OTECTrON AGENCY. 

) 



·········--····································~····························· 
CONOITI~~S TJ lVJIJ 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Si'ILL .:.'IC !.C:.:.l( !)R_JCC:J'P.c:.:. 

JC:~~lT!O~AL S?I~L: 

.:.0 ~JT TCUC~ S?ILLEO ~AT~Q[AL. STOP L~~K !F Y~~ C~~ 01 IT ~rr~JUT ~~~~- F~~ 
S~ALL SPILLS, TA~E UP ~ITH SAN0 JR OT~~~ AQS~?~~NT ~AT~~i~L ~~J ~l.:.C~ :~r: 

C1~T~I~2~S FC~ L~T~~ OISP~SAL. FJ~ S~ALL J~1 S?!LLS, ~[TH ~ ~l~AN S~:v~~ 
?L..l.C~ ."1.1TF.(,IAL !'HJ CL2A:'4, JRY CJNT.1I•IEQ. -'NO C~VC:". '4QV:; CJ~TA i:'lc" 5 ~:> ~"' 

~~ILL ~~~~. FO~ LA~~~~ S~ILLS, ai~E ~~~ ~HC:AJ :~ S?ILL FJ~ L..l.T:~ ~~~?ri~L. 
,..c;:, l'"''l~C:SSlKY .:>.;JPL~ ..l.~..l.Y. IS·:L.:.T:: rlAZ.A.-\) l.R::4. A"'O QFIIIY "'',T.._'I'. 

~c:srcu~ SHJUL~ a~ CL~A~E~ UP USt~G A ~i~~-~F~!C!2~CY i'A~T[CULATE =t~TE~ 
v.-cuu~. 

~=?~~T4~L~ JUA~TITY (~~): l ?~U~D 
TM~ ~UP~~~U~O ~~E~O•E~T5 4~0 ~~AJT"0~IZATIG~ ~~T (iA~A) S~CTIJ~ 304 ~E~UI~E3 
T~~T A c::t::AiE t::iU~L Tu JR G,E,HE:l T-!A~ f,4E ~c.:>~i<TA!H.E :u1.'fTLTY FO~ T~rs 

~U~ST4NC~ 3~ !~~~~tAT~LY ~eP:~TEJ TG THE LOC~L E~E~GE~CY OLlNNI~G CO~~tTTE~ 
J~J r~~ ST~T~ ~~EQGE~CY ~E~P:~SE CJ~~ISSIC~ {40 CFR 3~5.-J). IF THE RELEASE 
THIS ~J~ST~~CE I; ~E;~~T~~~E UNOE~ CE~CLA 5~CTI:~ laJ, TH~ ~~TIONAL RESPONS~ 

C~~r~~ ~UST jE ~JTIFIEO I~MEJI~T~LY ~T (~00) 424-i~02 J~ (20Z) 42~-2675 I~ ~­

M~T~~POLITA~ ~lS~INGT~N, O.C. A~EA (40 CF~ 302.~). 

?~QT2CTIVE E~UIP~E~T 

v=·4TIL.l.TIC~: 

PQJV:OE LCCAL 2XHAUST OR PROCESS ~~CLOSURE VE~TILATI~N TJ ~EET P~~L!:~~J 
~ '( ? •J SUR E LI ,. I T S • 

LE..l.O (clE~E~TAL, INORGA~IC, AND 5~A 0 S): 
~=~TlL~TtON SHOULD ~EET T~E ~E~U~~E~E~TS IN 2~CFR19lO.lOZS{;) • 

.<.~SP!RATOR: 
THi: ~OLLOWif!Hi. RESI'IIt'ATt&S ARE TI-lE •U,,..I,..U~ LEGAL .<.EQUIRe.,E.IIITS .lS SI:T F'J'<. r~ 

~V THE ~C~~ SAFETY AND HEALfH lOMINISTRATiuN FOUND I~ 21 :~~l?lJ, 
5U~PAR'f Z. -:;.- ~. • 

- -;::;;t ..... : 
,#> ... : .l 

~~5PIRATORY P~ION 'OR LeAD ~=~OSOLS 

~~~~u~NE CONCE~TRATION OF LEAD OR 
CJNOITION OF USE 

... QT I~ =xcESS GF 0.5 ~G/M3 (lOX PEL) 

~OT I~ EXCeSS JF 2.5 ~G/M3 (SOX ?ELJ 

HALF-"ASK, AIR PURIFY!~G 

~ESPIRATOR EQUIPPED ~Irrl 
HI~H-EFFICI:NCY FILT~~S. 

FULL F4CEPI~CE, AI~-PURIFYI~~ 

RcSPiiUTOR .-ITH HIGrl E~"Frc:;:'ICY 

FILTERS. 

1 
; 



I 
~JT I~ ~XC~SS ~F 50 ~G/~3 (lJOOX ?~L) ~NY ~u~~~=~ ~r~-~~~:~v:~~ 

o:s?t~ATJR o~rT:i ~r-.11 .:~.=!·:~ -.~ 
I=!LTE~s; 

"':I. 
~~LF-M~5~ SuPPLI~J-~:~ >;~~:~~r: 

JP:;Ar:J ;,.., =>..:srrrv::-.:n::::.'-''= 
~u·,::. 

SU??~I~J-~f~ ~~~::>:~~r:~i ~:~• 
~uL~ F~CE?l~C~, ~J~J ~~ ~.:~~~r 
s~rr, :P~~AT~J r~ ~Gs:r:,:; 
p~r:ssu~r: "41JD~. 

~~~1T~~ TH4~ 100 ~G/~3, ~~~~~W~ 
C~~C~~T~iTIIJNS OR FI~~F:~HTI~~ 

FULL FAC~PIECE, >ELF-c•·,r.:.:•,:.) 
~~~AT~I~G i?P~~~r~s ~~=~~f~1 :I 
PJSITiVE-P~c~~'J"'3 .. ,1.;::. 

(~c5~t~AT1~S S~~CIF!~J ~~~ HI~rl!:l. C'J~CE'.IT~~TI~NS CA~ ~~ us:0 ~T L:~~J 

C'J.,C-=·H~~TCIJSS 'JF LE~')). 
(~~LL ~~CE?I2C~ IS ~::Jur~~J :~ T~E L~1J .:.E~OSOLS CAUSE SY~ ~~ SKI'.~ !~~rr~rr­
A T T~-o~ 'JS'= c;"'C:E~~,tT~ A TI J"'S.) 
(1 HI~rl ::FFtC:~"''Y ~~~T!CULAT~ FILT=~ ~~A'.IS 99.97~ ~FFI:r~..,T lGAl..,ST 1.3 
~IC~C~ PA~TtCLES.) 

T~:: FIJLLOWI~G ~~5P[~AT~~S '"'~ ~AX!~U~ USE CO~C~"'T~4TIC~S ~~= ~ECO~~~N~~T!0~~ 
bY T~~ IJ.S. J~?4~T~E~T ~F HE~LTH ANO ~U~AN SE~VIC~S, ~l~SH ::>UC~ET GUI~S TJ 
~H~wr~AL ~~z~~os a~ ~IJS" c~rre~LA oacu~~~rs. 

T~~ S~ECIFIC ~ES~I~ATO~ 3~L~CT~O wusT ~~ ~~S~O ~~ CO~TAW[~£TI1N L=Y~L5 ~u~: 

I~ T~~ ~J~~ ?LACE ~~a S~ JJI~TLY ~PP~OV~J 3Y THE ~ATIJ~AL t~ST:TUT~ _c 

~CCU?AT!~N~L SAF5TY ~NO rlEALTH A~D T~E ~I~~ SAF~TY A~O H(,LTrl ~O~!~r~r~ . .,. 

L?~J, r~u~~A~tC ~U~~s AND OUSTS (AS P~}: 

J.S~ ~G(?9)/~3- A~Y SUP~LISO-AI~ ~2SPI~ATJ~. 
~NY AI~-?U~t=Yt~G ~E~PI~ATu~ ~ITH A Ht3H-'=F=:c:~~~y 

PA~TICUL~T~ FILT~q. 

ANY SELF-CJNTA HIED 13~EA THI.-.G AP"A~A TUS. 

l.l~ ~G(?q)/M3- ANY P~~ER~u AI~-~U~I~YING ~!~OI~ATJR W!Trl A ~!GH-==~r~:~~C 
PARTICULAT:: FILT:~. 

ANY SUPPLIED-AIR ~~SPIR~TJR OP~~AT::O IN A CrJNTI'IUnus ci.. J~ 

"'ODE. 

~G(P8)~.~Nr AIR-PU~IFYING F~LL FACEPt~C~ ~ESPIRATOR -IT~ ~ 
4iif!.#.oHI~FFICIE~CY PI.I\TICULATE FtLTE~. 
v:Aif'f P'OWEREil AtR-PU!l.IFYr~G RESPIIUTJR WITH A T!~1-4T-FtP'l% 
,~: FACEPIEC~ ~NO A rli~H-EFFICI~NCY PA~TICUL .. H: F!(.T=~. 
~· .. ANY SELF-CQ~TAI~~D ~REATHI~G APPA~ATUS ~ITH ~FULl 

FACEPtECE. 
ANY SUPPLIEO-,I~ ~eSPIRATOR WITH A FULL F4C=PIEC=. 
ANY SUPPLI2~-4IR R~SPI~ATOR ~ITH 4 TtGHT-~:TT!~G =~c~c:=:~ 

OPEQATEO I~ A CONTI~UOUS FLOW ~ODE. 

50.0 ~G(PB)/~3- ANY SU?PL!E0-4IR ~ESPIRATQR ~!TH A ~ALF-M4SK AND 1P5~AT~~ 
A PRESSUR:-~EMA~O JR OTHER POSITIVE PR=SSURE ~CD~. 

100.~ ~G(P~)/~3- ANY SUPPLI~D-4IR RESPI~ATOR WITH A FULL FAC:E~!EC~ a~: 
~PE~~TE~ IN A PRESSURE-OE~ANO OR OTHE~ POSIT:~2 ~q ~~~ 



••t.::.o.:J•• 
~r.~~-

~SCAPE- A~Y At~-ou~I~Y!~G cuLL ~'C ~tEC~ ~~iP[~~TJ~ ~IT~ l 

H I GH- E F F I C I :: ~ C Y :I .l. ~ Tl C IJ L T F = ! L T E ~ • 
ANY APPRQP~IaT~ ~~C'P~-TY? S~L~-CQNT~!~E~ ~1:lT~t~~ 

..,_.-_ APPARATUS. 

3t:Lc:-c.:~T . .U~2:l 9"'7ATH!."4t; ~?D~ii.,HUS 14[Tn FULL c:,.C:'I~C= ;r:<.-lr-=.:; I'l ?-<.~.)~j-<: 

J~~AN~ 1~ OTH~~ POSITI~S P~!~SU~~ M80~ • 

.>Ui)i>LlC:D-liq_ ~:SPUATJ;.. NITH ~ULI.. t=A.CO:?IC:C~ A'lQ QQC:~.\T~~ :: .. "'{..:':SJ'-=-I=H·'•­
-~ ~T~E~ :IQSITIV~ ~~C:SSU~~ ~uJC: I~ CJ~3[~AT!J~ ~IT~ J.N lU~I~::~y 
.>=t.•-c.J•IU{'I~Q 3~~ATI-1t~G J.PPAiUTUS O?E-\AT~u [~ ,.._=SSUR2-..Jc"''~.-...'J ~-< :r-•-c~ 

?~SITIJ= o~sssu~~ ~noe. 

C L.:. T 1 I'~G: 

:'-'"'L.;v,:: ,.U~T .. -:Ao. APP~OP.,<lT: ?:o.OT::CTI'I= (i:"P:C:.vi.:U~) CL:P:r•a.:, ,),•;..; .:lui:~".:·-~ 

f~ ~~~V~~T q~p,:~r=~ ~~ P~JL~~GSO SKI~ C1~T .. CT ~[TH T~IS S~3$T&NCE. 

t.=: .. ) <:t.:."''O::'HAI.., I~CRGA~IC, -4~l·J :i:::!-4PS): 
?~1T~CT!V~ CLCTHI~G S~OULD ~c~T TH~ ~E~UIQE~C:~TS ~JR P"OT=:CT!V~ ~aR~ CLJTH!~ 
n::; :JUP114:~T t'l 21Cr=~iH'1.!.::!5(;;). 

~L..:v::;: 

E~~LwY:~ 114UST 1~~R APPRJPRLATE P~CT:~TIVE vlJVES r~ P~=v~·~r CONTACT wrr~ T~~ 

~u~su~cc:. 

L~A~ (~L~~ENT1L, !~O~G~~I~ t S~APS): 

;~~T~CTI~E ~L~V~S SHOUL~ 04 C:!T THE ~E~UI~~w~~TS FJ~ P~~T~CTIV~ ~~~( :~:r~~~; 

.l.'h) r:'l•.JIF,.E~T I"l 21CF~l'HO.lu25(G). 

:Y~ PQ.JTt:CTiuN: 
=~~L~Y~~ ~UST "E~~ SPL~~H-?~JOF JR JUST-~ESISTA~T SlFETY ~G~~L~S TJ ~~~~~·1r 

=Y~ :J~T~CT -!TH THI$ SUjSTANCE. CJNT~CT L:~SES SHJULD ~OT ~c ~~~~. 

L~'D (2LE~5~TAL, INO~GANIC, ~~D SCAP5): 
,.>;),.JT::CT!'JE ':Y'C: C:QUIP"'ENT SHOUL:J ~EET THE ~t:::lU[~E~C:NTS FOR P.JCY:::CT!'w':: .. u;)( 
CLCT~I~G A~O E~UlP~E~T IN zqcF~l910.1'1Z~{G). 

·:.; .... 
-a:-... ...... - -~~ 
~~ -_. AU'nfilltiZEO - FISHE~ SCIE,..TIFIC 
'lt~-+-

caEAQ'Dtll· DATE: lZ/lu/34 ~EVISIJN DHE: 03/15/~~ 

THE A~~V~ I~FOR~ATION IS ~ELI:VEO TO ~E ACCURAT~ ANO ~EP~C:SE~TS THE ~EST 

I~F)~114ATI~N CURRE~TlY AVAILAaL~ TO US. HQWEVE~. •E ~AKE ~0 ~A~R~NTY w:: 
~~~CHA~T~diLITY JR ANY OTHE~ ~AR~A~TY, EXP~ES~EO OR !~PLIEJ, ~[7rl ~~3~~ T r­

SUCH (.'4FOAAI.f!Ot~ 9 AND WE .lSSU'4t: "10 LII.diL!T'Y ctES.ULTrNG FRO~ HS uS:. 'J5 -<5 
SHGULJ W4K~ T~EIR OWN I~VESTI~ATiaNS TO OETE~ .. I~E T~E SUITA![L[fY a= TH 
r~FQ~M~TION FOR THEIR PARTICUL~R PURPQSES. 

) 
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P90QUCT IQENDEJCAJ]ON 
ChemtC&I Name and Synonyma: M«hyl Ethyl KMDM; 
2-Buuncne: CJtlyl Methyl KMDne 
CMm6c:al Flmlly: KMotw 
CMm6c:a1 Formula: CH,COCHzCHs 
Producl Uu: l..6bDreiY SGiwnl 
tanut.ctunr'l Nlme: CMdon Ubotatotie$ Lld. 
SI:Nt Addns.: 40 AnnltrCIIg Annue 

ettr. a.o/9*""' 
Provtncr. Onwio 
Peal Code: L7G 4Ft~ 

Te~non• No: (415) 6714101 
Enw;eciCY Te..,_non. No.: CANUTEC (613) HI U. 

t=AZABOOUS :NGSEG!ENJ'S OF MATES!ALS 

Wq"KUanJ S 
ANtlryl EJiryl K«DM 100 

pMYS!CAL QATA 

Phy.a! State: Uquid 

TtY Unitt 

200ppm 

CASNq. 

18·93-3 

Odour and AppMnncr. C4Jourfea liquid with~ ace~ 
~odour 

Odour Thrahold (ppm): Not A~ 
Vapour ,.._.,.(mm Hg): 71.2 
Vapour Denatty (Air • 1 ): 2..5 
Ev~ratton Rate: 2.1 (n-BfAYI ~ •• r) 
Boi!Jn9 Potnt rCl: so·c 
~Point \C): «4·c 
pH: Not~ 

~ Grnlty: 0.~ 
CQefflci.n of W-.JOII ~: No Dam 

SHIPP'NG oescetpnON 
~= 1193 

r.c.a.euc 3.2 
Plcg. Group: II 

BEACIMJ'YQATA 
at..-.. Slablly: SIIIDIIt 
~lllywttftodw ~ Strofl9 azidizetS, 
amn... oiiMIICII1il. c=-.a. itlotg..C--and~ 
R~~c .,.a. QPM a.m. n MJ it;Mion sour­
c.. 
Haurdou. Decompaelllon ~ COz Mid 90 

flBE ANQ expLOSION QATA 

Flamn'laallllty: F1MMJI!bM 

<'&-iT.' .:I'~, 

.:~:o,s-a· 

E.lUngul8hlng r.tectla: War• tog, careon aicxid•. or =rt 
t:Mmaa. .1qt1~ tim-lonning to.m tor l.rge firn. 
FIMI'I PokU {lhttlod Uud): ·l.O"C (TCC) 

Autolgnltlon Temperaure: 514 ·c 
U"per FlammaaM Llmtt (~by volume): 11.5 

Lower Flammaat. Umtt (~• by volume): 1.8 

Hazardous ComDu.Uon Products: CO and COz 
Senalttvlty to 1~: Not Ava~iabJ. 

SenaJtiYity to Slade diSCharge: Not Availab~ 

TOXICOLOGICAL PSOPESIJeS AND t:eAL.'J-1 CATA 

Tqpc;plpgtqt P«fl: 

L.Dso: (rat. oral) 3.3 gAcrJ 
LCso: (inllaJGon, ta) 2.COC ppm fcr4 houn 

Inhaled: May au•• irm.tion of .,... nos•. throat ana 
rnpirU:Ny t1Kf. and CNS <Jepteaion 
In contac:l witt! U:ln: May~· d•f.rtimJ, drying and atJt:i< • 
ittg of the skin. Prolong«J or ,.,_.a; =nuc: may iNd • ,,. 
m~ , 
In contact wtth aye.: May c.uu ,.,.,. imta:ion, c:omeaJ 
t:Jums .n<1 =nJU~ poaiJie comNJ dam~•-
lngestad: May c:au .. irration ~d lJuming of rill mouCil ana 
ll'lte& .a~otrun• pUI Mid CNS dept'HSIOII. 

Mw;q qt CbrpnJe Em9110 rq Prpttuer· 

C.dnQ9enlcity: Not listed u catf:inog•n l:1y NTP rN.rionaJ 
TOZJOQJogy Program) 
TeratQ91ftlctty: No infonneion .v-'IMNI 
Fletti"'duc::ltve EHecta: No itlfot'I'Nliotl i8 ~v&llabie and r.o 
iGVWU reproduaive effec:u ar1 ~ 

JMa9enldty: No il'totrution ~ 
Synergi.UC Produeta: None known 

P9EYENDVE MEASURES 
Engineering Conttol.: t...ae.J .m.ust ventihllion requ11111. 

Re~lratory Protec:llon: An air-purifying respirator 
eqUIPP«i 'lllllll orr;.nit: ~ c:anrJdg• tor c:onc:wnrra:ions IJfJ 

10 T 0C0 ppm. Air-tuppljed rnptffiiOf, J c:oncantrariOt'IS Me 
higiW or !~~known. 
Eye ProtKUon: Chemai gogp. 
Skin Pro-=don: 8utyf GloYft 
OtMr P.nonai Pl'otec:ttv. ~~: Impervious wron 
Mid boOtS. S~ety shower and ey• oarlllocatld dose to c:nemt­
cai UpotU/'1 .,..... 

.·-:: 
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D t S Material Safety a a heet <§P 
. ---

From Geniwn's Reference Collection ~ APH7:-IAL~ '"E 
Geruum Publishing C~at 

ll4S Cml~ Street Issued: ,:-.iovembe: 1987 ScQrneaaay. NY 03-1836 USA 
(,518) 377-88!5!5 CIMIUII 'UIUSMIIIG CO.,, 

SECTION 1. MATERIAL IDENTIFICATION .. 
--

'1aterlal ~·=•= NAPHTHALENE <) Description (Orl(ia/Uses): Used as a tUCtll ~llmt m4 ill =my mdllsllW pnxesses. 

Ottaer Dutcuattoas: N~hi!Win: Naptuhmc: Til' C&m;lhor; C,.,H,; ~lS 
!'<'lOSH RTECS No. QJ0525000; CAS No. 0091·20-3 H " -
:'tf aD a factvrwr: Ccruxt )'0111 supp.l.icr or dis::ri'bllrar. Coasult !he llleSl edil1C11 of Ule 

F : ;1. : 
C~ Bwyu'z G..UU (Cicmwn ref. 73) for a liJl ot S~Zpplicn. R 0 i ~ 

??G• s ; 
•see sec:. ~ K ... . 

SECTION 2. INGREDIENTS AND HAZARDS I % I EXPOSURE lL\tiTS 
~aplll!Weae. CAS No. 0091·~~ ~100 iui...Zi• i..cvel: 500 ppm 

a. ACGIR TL Vs. 19&7-88 

~· ~~ 
Tt.V-TWA: 10 ppm. SO a:.@lm' 

' I OSHA PEL 
• &-HrTW A: 10 ppm. SO t"':;;::J' 
~, .# Toxicity Dua .. 

Cild.. ~ LD~: 100 :nr·q 

"ll:l:m=iW.Cly d.mg~us "' life ma hulUI 
~Ill. Uaknowu. L.D~: 74 ~q 

.. Sec SlOSH RTECS Cor Wiilioual cbD wilh ~ lD :mwive. m~ 
Ru. Oni.. ::...0 .,: 1:.50 C13Jkg 

~ve.. 11:4 tumarig=ic dfecs. 

SECTION 3. PHYSICAL DATA 
BoiUDI PoiDt: 424"F (218"C) Spectnc Grutty (H,o = ll: l."62u6e"F(:C"C'l 
Vapor Dnslt'y (Air,. 1): 4.4 ~eltlac Polar. ~ 76"F (80"C) 
Vapor Presnn: 0.017 Torr u 'n"F (25"C) ~lolecalar We~tl:lr: 12! Gnms~Moie 
Water SolubiUty: l.nsoluble ~ Volatile 'lly Volume: ca 100 

Appearaace aDd Odor: Wbil2 aysUllizlc flaltes; stm1J coal ur cdar. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER l'PPF"R 
FWb Point 3Dd Method AauoigDilioD T~ I Flammability LimitS iB Air 

1747 ("79"C) OC; 190"1' (lrC) cc 979"F (S26.C) I .., oy Volwzle 0.9 ~.9 

ExtllliUisbilll Media: UJe wu.er qny, c1:y cilclzuuL or~ diCWiic IQ fig.bt flRS UIVOlvmgllapiiUI&Icuc. C.auuoa: Mlam or :~c~ 
wale1' 1pny applied ID molt= uplliiWalc may caase ex=wvc foamizzl. 

I: a usual Fire or Erplosjoa Hazards: NlplltllalcDe i3 a volatile sol.il1 r.l!Jlpvcs off nmzma~~te vapor wileD hca= (as in fin: sit:~.~tlonsl. 
ThiJ vapor i.s II:DICh deuer !bill air md will collect ill CIICiascd or low-lrilllaas like sumps. la thtJe aas 111 cxplostve mwJ!)Or :nut".ln: 
:r.o.y ~onr~ md e:t~n ca::c!% is r:quired lD ~ m; !pil:IOI1 so!UUS from swung m e...piosic: ~r ;;;e. 

Special Fire-rtcbtJaa Procedures: War a sel!<CU:aincd bruUU:g ~ppm.aa (SCBA) wtth a Cull face;tiece openws ill the ;Jn:ss~~-
<le::naDci or pcsilin-pnsare aiDde. 

_SECTlQN 5. REAt TIVHY DATA 
f''~thaJRC i.s stal:lle izl closed COilWzl.cn U r:lCID ~tun: \IDtier !llmiW Sllm!C IIIIi hmdlizlg COIII1illOIIS. It docs aot Wldqo 
!!3Url1ous polymmziifdl1. 

Chemical lllcompatlbllltles: NlpiUhaleDe is izlcompaubie with strong olidizi.ag acenu. chrolllic lZihydride. IDd :nutun:s of J.h:=um 
::nchJarid.e md beuz.oyt .:hJoricie. 

ConciltloDs to A void: lguitiOII so= like op= flame, ur~prot&C:"..eC hea~En. exeeuive heat. ligha=d tobacco products, md elec=-:c S?JIXS 
DlllSl aot occur ill wort zreu where a.aphthalcue vapor may Oa:ome COIIceDinleli. 

Hazardous Products ot DtcoiDposltloD: Toxic aasa like urboa mcDOx.!dc an: produced dllrillg f:n: cccdillOns. lmWlllg. na=cle 
vapor forms below lhc azltiJII poiDt becaue eve~~ soli4 112phthale:~e has a signif!Cmt vapor~-

e:_..et_,._,..._.~ 

---·--eo~-·..-- I 
1 
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!'l...,.,.!re iJ Qll&lilllld ••caraaauc• by die NT?.lAltC. or OSHA. . 
Sa•IUI'Y or RJaU: a-1.......,. oaa.y flihn), lla!Dl~ cffeca ~wa of* blood cells). llemlllzrU ('olood ill :ne 
ami&). oqaaa ~ ._ olllriM).j.._ e,e ~ IIIIi ~of :lie caun1 D~m~u sysem (OlS) are dle ~ !le.a!UI 
c:aacema IIIOCii!Pf wilb ........ ID 111phrba!ear The AC"CIH n. Vs ill secl:ialll are set 111 ~ e,c 4amap. Thea~ 
e~ limiii!DII1"1111C Ill kiW ...... ID pn'lall blcod.cAiaps 1D paeccaily ~ illdiVUluall. 
}feclJcal Coadtuou Agra•acac& lly Loa1· Term Exposan: Disuses of :lie blood.. liver, IIIIi ~ Admjnjsrcr maiiul 
eums e:mh&S~Zm~ u.. arpas. Tarcec OrJaas: Eyes. sm. Cc~Deys. liver. bloo4 (r= blooc1 c:.eu et!ectsJ. md C!'IS. 
Primary £a try: I.DnaWiaa. sDI CD1IUICt. Acace Elrects: lnnJJacaa of ~hUia!cDc vapor cuscs uc·rewnr. ~Knl. ~·.e. 
unsu. mel loss ot ipplllllL Cllroalc Effects: ~ mc;lieuce of~ 
FlRST AID 
Eu Coatact: I.!:m::I:Jec1iarely fiu.sb eyes. izlcllldizll wxlcr tile eyelicts. g~y but tbon:lqhly wuh plcmy of I'UIIIWIIWUC' for at least !.S cu:a 111 mzl)ve paniCles. 
Skla Coatact: IT!!!Twdjlll!ly waslllbc atfeclld area wub scaplllli warcr. 
b!lalatioa: Rc=rte v1CI:im ta frail ur; ~ IZIII/ar SII!'POI't !Us breammlas 11eecied. 
IDCtstioa: C~ I J101S111 c:ca=l cc:ll2r. Nc\ltf llVC lllyWDI by IDDIWI111 SOIIIICCIII Who is IIZICOIIKiou or CCDvu!JiDg. A~ I 
gasmc 1.anp fallowed by sam. ~ Momtar blaaci md cleamlyuc ba!mcc. Other sccu=s I"Cn'ZZm"'lld PVUII the V\C"~ sev~ 
Jl&S.IeS o! WIW TD dnat. 

GET ~EDICAL HELP (Dr PLA.vt. P.utA.'\fEDIC. CO~t.~ FOR ALL EXPOSt.'ltES. Seek prompt 
IDtdlcaJ aalll&llca tor ranller cnaaaaac. oiiMI"'arloa. aad sa-p11on alter nrsc ald. 

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES 
Spill/Leak: Nority ulety pcnaaDC1. pnmac ,.....n t•nna 11111 elimmal& ail i!PUD011 soar=s ""mrOiarcly. C'.cmup penom~el ::=c 
prot~Cna 11aizla COIIUI:liDii ilsllll&aGa o! Y1pCII" (sec set. 8). Coawul.lirp spillJ mel collect wasrc.. Use~ IDOls 111 ?l&:e 
II.U!Itcnc lUI dosa.bie ClUDialiiCII far disposaL Keep W&ltC OIU of xwen, warenilec1s. IDd ~ 
Wuta DlsposaJ: C~!'lldaml.lioa. ~li:IIC. or c1estn~a:e~~ r2Uicr liLIIl ~ iD aiiZid!"lll. Cout~et your Slll'Plicr or al;c=ed 
~for ckwJM.: md'tiou Follow FcdcraL swe. mil local~ 

OSHA Dulpattoa~ 
Aiz Conmzunm• (29 o:R 1910.1000. SllbplrtZ) 
EPA Deslcaattoas (40 CTR 302.4) 
RCilA Jbz.adoa Wase. No. t1165 
CD.a.A Ha.anl.clu Su"'n:c. Rcpan:a.bM QuaWy: 100 lbt (4$.4 q) 

N 
I";OJIIH: Alwa:J'I war pccwute ~ ar ~ wuy aouJes. Follaw the eye- llld face-pta!KlKIU Julliclmcs of 
29 CFR. 1910.133. Raplntor: Usc a NlOSH·ippft)'fai ~ll1%Crpcr the NIOSH PacUI G"* CD CMmiaal HCJVd.l (Ccniu.m ref. 88) 
far~ ID"'im"Z·"Ue c:c&liC&DZfaioas llldlor the uposure liml.u Clr.e4 m sccuaa 2. Respiruar UU~e :nan be ill ~ will! the OSHA 
repl.ll:iDas of 29 en l910.lJ.o&. IDUf or llllkDoW1l C011Ca1nZ1G11S ~wre Ill SCBA wid! a !llll !aupice optnred iD tile prasure-de-~ 
or~ mode. Waraiq: Air-parifyiq mpua.IDn W\11- pnx.c WOIUft iD o~ IIZOIDspftc:u. 
Otller Eqalpmeat: Wee iraperYiou &Jove~. boots. zproas. pliDdcu. e=.. as ~llinci by the s-pa:i& wat OYlrtltlmlnlt ~ Pf"Ct w.c 
co=KL V eadlattoa: lmzalllllll oper-. p!llralllld localiD'UIII!!ID Ulllosiaa-plQof ~ syt11m1 ot mtfll:ial power rc 
IZWnfm aiztlcnle Jcotas of....,.....,,_, bdaw 1be OSHA PEL madant cilllt ia ICCiiaa 2. Safety Statlou: MID eyewu11 swions. 
•ISIWII facilltia.md wuy sbowas IYii1lbA& iD lfQI ot ue IDd llllldliq. Coataalaattd Equlpmeat: Comact lema pose I Sl'CC=lU 
l1am'c1; soft ~Rsamay lll.n irmaDII.IIId Ill lalla CDIIIIZiliZ'IIa IDem. Do Ifill war camKt ~ 1111111 wart na. ReiDDve mc1lal.lll4er 
mrzrlminaqc! c!adUq ~ wadq it apiD; ella dlis maraiaL !ram s11oa IIIIi eq1lipalal1. 
Commeau: PracDce plli penoaallryJiiDI; alwayl wulllllaroq!Uy lfllruill& Ibis CDilCria1. !(_, tllis IDIIIrial otf of J'OIIf 'lolhing 
IZid eqWplllmL AYirid lniiStmizll dlis ...W fMDl bmcls 1111DDUitl wtWe ~or llllllCizll. Do- smo1tc. ea1, or d.nnk m 
my izmnrdiace Wi'lft na. AYOid iabalaciaa of npar! 

s tone• Secrepctoaz San mpbdwlre ia a cooL dzy, wdl·~QWed .u away from chclllilcal izi:OIIIpcibles (sec sect. 5). 

S peclaJ BaadU..pSc.np: PraiiiCl c:amaimn froiD physical damap. All bulk sr.anp facililia IZIIISt be "ill Witllm e:ll'losioa-proof 
::::;:. .S.ll co=:::::.-..& i:l ~ o~ mull be elecuic:ally palDidcd 111 ~--em swtc spuD. Use IDOII.tiDTll:g 
eqllipm=t 111111a:111n 0. ar.t of Y1pCII" priiCDl ia my srcrqe facilicy ~ uphdlalalc becase ot poaaal ~ mc1 e:ll'iosiou 
hulrds. 
CoiiUileats: All~ widl,..dlaJmr DIIISt be clone czetully 111 ~enl ac:cidauaJ ipicioa of its tlammabletexplosivc vapor. If 
the ~is W1IDIL 111n upbcMime qpar fOCIIIIIDd tbe poramaJ tor uplauaa &DCreUa. Do- SIIIDD iD my 1&IC or stcn&e IRa! 
Tn11J110nadoa Dac.-(49 CFR 172.101·%) 
DOT Slal1111l111 Name: N.wphlb•Jmr 
DOT Huard Clul: ORM·A 
010 Clua: •.1 

Rerereacu: 1. 2. 12. n. a.-N, 1m. Pn 
~-loD-.....,.fll.....__t_,..._., ,..,..... 
_,,.._... ; I ..,.. ,.,._,_.._..._.. ..... -..-. .. -~tl-.... -.O...N!IilllaJC'"'-

--.-.--••+ --·· ; talily 

··-~---~~----,·~· ,........, ...... ,.._.r.. tlila-
c:_...,..,a-,_~ _________ ---',__ . ..-. 

DOT m So. UN13J.o& 
I:'ff 0 l.aJMI: Fl.ammable Solid 
DOT Label: None 

Approvals ~- ;.,. .. ~ , .. 

Indust. HnieaeJSarety 

151 Medical Review 

Copyri&ht C November l, 't987 

-, 
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MATERIAL SAFETY DATA SHEET ~p 
~~s~s ' -- --

GENIUM PUBUSHING CORPORATION =~E'iCL ;e. :.~~.:n 3' 

114S CATALYN ST .• SCHENECTADY, NY 12303 USA (SIIJ) 377-18~ --- luucd: 5~?te,oe~, :9~0 

RevrMd: 
Froca Gctu1181'1 MSDS Caa.-. ID be ....t && I ~fcreftCe. 

5ene.,oe~, :?~5 

SEcnON I. MA TERJAL IDENTIFICATION . 

MATERIAL NAME: PHENOL 
:THER DESIGNATIONS: Carbolic Acid, Hydrobenzene, Oxybentene, ?henic aci;!, ?!'\enyl "'ydrne, ?~enyl j'w'j:-:: x.:. :~ 

Pheny llc ac1d, ?henyl alcohol, CAS •ooo 108 952, C6H
5GH <& ~NUFACTURER/SUrPLllR: Av••i~!• troa uny suppl.1.ers, i.ncl udi.n<J; 

Coot Cl\eCJ.~! C..SA 
2020 Oow Center 
!'1ldund .'1I 4&640 !51 71 6)6-1000 

SECTION 2. INGREDlENTS AND HAZARDS % HAZARD DATA 

?HENOL QaH ca 100 d hr 7':•.\ 5 ,:pm, 
19 '!lg/'!1~ rsi: :n :· 
S7EL: ;a ~o,, 33 ·g ,.., 

; . 
-H~a;:-jrii.L5L;~---···· . Current OSHA PEL and ACGIH TLV/STEL (1984-IS) (Skin) notation indicate -~=9-~~~~! .............. 

a pountul contnbutlon to overall exposure vu absorptl on throuah "-at, onl L.:.Lo: 
the sk1n. .. :!~.;~~~! .............. 
~IOSH reco~~~~~ends 10 hr. 'NA of 20 llli/!11 

3 Wlth ce1lin1 of 60 11111/111 3 
~at, s~l.n i...C5J. a a 

for illY 15 ~1n~te per1od. 00~ :r.g ... i 

SECTION 3. PHYSICAL OAT A 

ao1lin11 Po1nt ~ 1 at• ............ 3~;.~JF ( 181. 9;:~Cl Specl fie Grav1 ty (H,D•I) 
'l;~ror rressure @ 25°C ' ...... . . ' .. 0 35 Solld: 1.0!1 ~ :siJ°C 
'l;:~por JenSltY (Airal) ............ 3.2J Llqu1d: l. JS 76 ~ Jl/J°C 
Soluolluy l.n water (\by wt.) . . . 8.~ i 20°C .lofel una point ............... tCo9.JJ7 c .13~:: 

,Sol. in ~ll proporuon ' t e~~p. >66°CJ \lo !.at il es, \ by val ~ :o°C .. :a ''' ··" 
~--------~------------------------------------------------- Evaporation r;~re (BIJAcal) <C.0:3 \PPEARANCE & OOOR: ~1te cryst;llline solid wnh a charac- - .. 

' \liscosity, CPS, , 80°C ...... I 51 :enst1c sharp n~eclic1nal sweet, tan&y odor wh1ch lS de- ' 

tec:table ~~~ve ~l~~ gp•ll~~no~ ~~s~g1nk or reel 1f i.t 
lofolecular wuaht ............ 9J. :: 

;on .11n!' lun•ie li- · • ~ 'o•~ !~ "'~a! ~1' 1 • ~~· ' 

SECTION 4. FlRE AND EXPLOSION DATA Lo"'er t.:pper 

Aasll l'oUII Mid ~ ... _,1\&UOII Ttm~~ Flunmallllaf'1 umns <n Air 

t~s°F C'9°Cl c.c. 1319°F (71S°C) \ by VOl Wile 1. s ~ 6 

tXii~GUlSHING ~EDlA: ~rbon d10Xlcll. dry che111ca1, or alcohol type foa111. ::lo not use <I sot. a st:-e.1:11 Jt •ater 
s~nce the streaa •ill scatter and spreacl the fire. Use water spray to cool fire-exposed ~anks/~ontal.ners. 
?henol presents a •derate fire hatard •hen exposed to heat, flaM, or oudiurs. When heated, l.t re~~n: s 
:ox1c. fWitS and vapors which wtll fon exploSlve :uxtures Wlth a1r. Sol1d phenol burns •l.~h ju:f:c:.::y, 
ilvtnll off ~ heavy s.ake. 

Fuefiihters should wear self-cont~ined breath1n11 apparatus and full protective clothina "'hen fl.ght~~lt :·ire-s 
l.nvolv1ni phenol. NOTE: Water conta1nin& phenol can cause seven che11ical b ~rns . 

SECTION .S. REACTIVITY DATA 
IlL LS IIIOitenel U"Tt:lOle il.t roo• tcllperature under noma! handllna and stora&e cond1t1ons. r: joe:t not ~naer~~ 

n~:ardous p01Ylller11atlOn. Pheno 1 lS inco=patl.ble w1th stroni oxiditina a&ents and halogens. ~eac~1on ~::n 

calc1ua hypochlorlte is exother111c and produces tOXlC fu=es which uy 11rnite. Hot phenol lS ~o-:--:-os:.ve ~0 

11any :rretals, l.ncludini a!ua1nua, lead, :na&neslWI, and :;.nc. Re~ction •ith these m~teruls causes ;=~enol :o 
be COllie discolored. Do not heat phenol above 122°F (90°C). 

The nul decomposttion or burnin& produces oxides of carbon and water. 

' t..,.... CJ--- ,_. ,..._. ............ "...,.._ ..., ._._---- ........ -..... ,....... ............ GENIUM PLBUSHING 

) 



'!· ~S!d ; ~3 

\I SDS • _ ', 
, , 

IH..cd _------- ... •·=·.:· '.,.... '1 
SECTION 6. HEALTH HAZARD INFORMATION i TLV 

;.,· .. :. __ .... J. ~-~ •• ~.::3. .. :·:-· ... · .. .:.~-~ .~::._: , .. ·-:.:· ... :, :.: •• .:: ...... .. :-.- .:.. 

1~.:::-:--·.:.:r-., ·:aj:-:.r ::T.a~a!.~~n. :r :~.~~s:i:!'\. ·4·t;:~rs :: :r:.-~!"c: ~,.. .._,··: ... : ··-= ....... -a . _ • ~-: 1 ·. ~ 
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SECTION 7. SPILL. LEAK AND DISPOSAL PROCEDURES 
\ou:y s~rety personnel of sp11ls "r leaks. itemove Ul sources o: ~e~t Jn<i •int:ton. ?r~vt::e .,_.-'~..,""' 

exploston-proof vent1lat1on. Ev~c:uate ~ll personnel fro111 ~rea, except for those tnvolve<i tn c!e1n·up. C!"Jse 
:"'e le1k i:m~~e<iiately, if posuble. ~bsorb small spills on paper. ven~tcultte or otner ~bsorbent Jn<l :-:1:~ 

'"a closed ~etal conta1ner for disposal. Dike larae sptlls and allo~ material to cool 1n<l solt<ltf~ Sno,e! 
soltd tnto steel conta1ners for dtsposal. Flush spill area thorouahly wtth water Jnd :ollect flush1ngs ~n~ 

wash water for disposal. Do not allo~ phenol to enter sewer, watersheds, or ~aterwavs' ~ottfy proper 
authortttes includtna the ~attonal Response Center (800-424-88021. Clean-up personnel '~~USt •ear 1 self-
:ontJtned breatn1111 apparatu~ and full personal rrotect"e clot~t"!l Jnd equir-.ent i"f~;v'\~11.· ~ ... ., :onrc""-
nate<! "'lste tn an approved inctnerator. Phenol "'1Y be recovered ;y charco1l Jb>orpt:on.-;ol;cnt c'tr~c:::>11 :> 

steJm strtpplna. A concentration of 1\ by wetaht tS requtr~d for econom!:ll recoverv o~enol is •Jter so,~o:c 
Jnd lS ~'llena~le •n k•n•~··~al n~ ~k-~;~•1 n•;A••·~~ Soluttons cln ~' che~1Clllv o~idi:~d ~· chlOrine. 
chlonne dtoude, or other oxidants. Phenol content of "ater supply not to exce~<l 0.001 "'t.'L. ':lO "OT 
~::.sn ~!'c"ol do"n drllns.l RCRA lla:~rJou~ Waste • IJT!S ~~r.,rnble Srotll ")u~ntttv IP:lll :h~. 

SECTION 8. SPECIAL PROTECTION INFORJo.1A TION 

Prov1ce aeneral and loc:~l exhaust ventilation (eaploston-proofl to ~eet TLV requtre~nts. ~nen ""en~l _; 
ile1ted, vapor ll'lhalatlon can be a serious ha1ard "tt~out proper preclutton. ror c'lergencv ~r n~nrPutt"e 
uposures wnere t~e TL.V ::JaY be exceeded, use an a;:propnate 'l[OSH·lpproved i':..ll f:1.:e r'!~ptrJtor. r ""'e 'e~~s 

should ~:untain a mi.nUtUll fac:e ve1oe1ry of 100 lfm. ~11 electncal servtce ~~ use or storage lr'!H ;•.ouid 
!1ave 1n eaolosion-oroof denrn. 
lJ.1.,GER! ~vo1d !!!1_ contact wtth th1S ~atertal. Full protecttve equiplllent, 1ncluJ1~1 srl~•h pules, ;Jce·"~: 
Lmpervtous gloves, 1pron, boots, impervious shirt and trousers, hard hat wtth bru•. iiC:lJ su1t JnJ ~~s;•tnn~ 
should be a~ail~ble and worn as appropriate. Remove conta•1nated clothinl i~ediatelr and do not re~se unt•l 
it h~s been properly laundered. 
Eye .. asn stU1ons and safety sho~ers should be re1di ly Hlllable tn :.se 1nd ~and I'"~ lrus. 
Contact lenses pose~ special hatard; soft lenses m;~y absorb and 111 lenses conc<'ntrJte irn~Jnts. 

SECTION 9. SPEClAL PRECAUTIONS AND COMMENTS 

Store 111 closed containers in a cool. dry, "ell-venttlued area .1w3y fro11 ileJted surfaces, open f:Jme J~d 

~gn1t1on sources. Outside or detached stora&e is rreferred. Protect containers fro11 phystcll damage. 
?henol ts ~ very ctanaerous eoapound. Do not breathe vapor or allow 1 iqu1d :o co"'e tn contact w1 tn t"e s<1~ 

•ear appropriate protective equipaent and re110ve cont ~11ute·J c 1 othinp; imr.edi Jte l y. Use ext re'lle :aut_, en .nen 
trJn~rortinl phenol to prevent leaks. Vent contuner~ before he:tt inp; 1nd do not hc1t ~r>ove 1111~1" i"'l c I Do 

not eat or s110ke in areas where this rutenal 15 bung used or handled. Do not •llow employees .. no ~He 
Jiseases of the central nervous syste•. liver. kidney, or lunas to work in ar1a of phenol exposure. P~~v:~e 

preplacement a.nd pertodie medical ex111s to emplovees workinc witll phenol-· Do not allow untruned ~or~ers :o 
hanale this ~tertal (see atso ASTM 02286-Sa.pling ana Handlin& Pllenol). 
ICC & DOT · Class 8 Poison. LABEL: POlSON 
OATASOL:RCE<SICOOE•SecCilo•YI"I 2-12, !5 19 :3-:J ol 3J 37 ;9 >9 "9 ~. 
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••r:7' ....... c..- .. :~-= ~ .. (_~ t.:•• .... 
~-<.~·~ :: .. ·.r1cr: 
T :: T ;) -l C.-" L .J Cl ~ -~ T -1 f L : ~ := ( " : '·: -1 L -, ,; .~ ~ T.., ·f L :: ·, = ) : 
[~~ITA~T/~A1C:TIC. 

~CJT~ EXPOSURE- VAP~RS ~~'f ~~ i;~ITlT[~~. ~~reF r~~~~S[~~ JF r~~ -1-l~~i 
Pi,: LI~UIO USUALLY CAUs:::; •'L'f "!LJ S"--'I I"-CitT,HI'J"'oo. "l..::'olt:'l ~. ; ... ~ ._::,:"1 
.:~rnE SI(IN FOR ~0 11411\fUT.::; ~~5i..LTr::J ['4 A :~.._1v~:~.>I,:::u• ~:v ~c j'J.,_•:r· .... 
.:;·tSATIO~, !EGI~NI'IfG ~IT-.:" "-U "['lvT-:>, .. 'lJ ~1\~1(.~:: ':-!.'fT'-1 "4A, .. ..,t.:_ ... 
, Jcc )!')c') 4FTER. l-2 '"IOU~S. ~-,:) ': ?Tt r'O "lY ~::;c; J~ ~UT ;~LY T.J 4 "~'1[4AL 
:c·c:~r PuSSioLY c&usr"·~ c::·,TUL ·.:: .... v·~us .;;·,.;r,~ .. '1:;:~..,::;-.,;-1"4 .. rr., 
l.. ~ :, ·_J T ~ 0: l J ~..;'I :' $;) 1 C _:'IF' J S ! J" 1 'I (I •, l ~ C 1 S I 5 • 

.:..'1:.'"'.'dC .,,.>-,~<~...:~- ;..::~clr~r-: :'-<. :...~;L-:-;'I_,cc; ..;1<!'1 C..:'IIT~CT •.:..t =><.~JJC: ~::~'IJ.:'r:, 

~ 'f T·F: 1::r: .. ri! ,r, :'i- T'-':: ~<.I·~. 

- r -: T .:. I ..: - ' ::._ 4 .J'I : : I"' •H l " r '• ol. T -: 'J r: L J T ri I 'l'.i A .'ll) S .-! ·j: S I "~ :-: C I l r ~ I_ Y • ,. ~ S -1 ... .: -' : C T :: ' 
~~ ·~ .rr- iJ~? ~~ "!L~ ~~r~~J~~r l'D ~~~~~ 1~1u~r~ ~~ ~~r~~ J~TIL .. 
.:·,z;-:.'ICf 1F C-'1::-.IC!.L ::-:,.~INS (APF-~J'(I,.~T.:LT' lS-Z..l -H"<u-:-::5J. :.=r ... ~ ,;(..!:._ 

.:.rr-=·.rr:-·. r .. .._~:.,r~T.:L'f. 

~ 1:: •:-: '4 TACT: 
T~~~~CHL~~J~T'fL?~~ {??~C~L1~~~T~T'L~~-:): 

i".·'TA.T • 
.;,(jT~ ~'(,.l.)IJ~:;- JI"::CT CJ'jfACT "AV ':~'JSE PU'f, L~C~I·UTI.:~, AND 3UR''H~G. 

~~~)~S A:~v~ ZJn O?~ -.~y C:au~~ "~L~ I~~ITATIJ~, CJ~JUNCTlVITIS, ~~0 

I..A(.·"l,.10Tl·~·4, 3JT S: 11 :1uS I.~JIJ"Y iS 'iJT LIKELY. A~C>t.ICHIO~ TO ~A8!HT :Y: 
F~~,. A ~~E~~~~lZ~J c~~E -:~T!~GUI5~~~ CAUSEJ I,.~~0IATE ~AI~ AND 
.L="-~Ar<'JSP-4S .... r.,:: CJ~~:~L ~?ITH::LIIJ'4 o:CA~!: r;~AI'fUL-H A·'tO OPTICALLY 
i~.;:;:_;uLAt<. A'l; ?ATC.-,:'~ ..;F T·tCE 'E?IT!-1::LIU~ ,;;:~c L•JST, ~lJT THE EYES RECJV~;;-o 

~.J~PL5f2LY ~IT~I~ Z ~AYS. 
O:·i=''1 .... rc =:t?•.l:)U.'(~- ii.E.~c:.:.TEI) 'J'I. ?RSL..:;~GC:O :XP:J~U~I! ~A.Y CA'JS~ CO~JU~'=Tt"tr~; 

.:.~S LAC~l,.~L 1~CT 1Ii.::As=. 

FI~ST AI::- ~ASM c:t=s t~ .. ::'JIAT~LY WIT-1 LA~G2 A~JUNTS 0F ~AT~~ ~~ \10\~AL ~-~!~ 

·JCCA;i!·J'IA.LLY L!~T[~r, IJP?.:t:t A.NO LJWc~ LlJ5, tJ~TIL "''u cVI1c'iCi: JF 0:'-i::,.(CAL 
lF~A;~s (Aoo~axr~AT~LY 1~-LO wrNur~s>. G2T ·~1ICAL ~rr2~rr~~ r~·~JisT::~Y. 

r• • ..;o::.;rrr,'l: 
TcT~-li.rtLJI:t~ET~YL2~c (PE~C~L~~JETHYLe..,E): 

~A~C~TI'=/C~~CI~CGE~. 
~i.UTE ::xP05U~E- ALTHOUGH PJ~~LY A~Sn~~EO ~y THE G~STROI"''TESTI~AL srsr:~, 
~ARCJSIS IS POSSIBLE, ~ITH ~EAJ~CHE, OIZZI~ElS, DELIRIUM, ~AUSEA, 

i0~Ift~G, ~IAR~HEA WITH dLJOOY STJJLS, I~RESPO~Sl~LE 3EHAYI0~ ~~D LQSS 
I~rliaiTIONS. PERl~RAL ~E~VE ~A~AGE ~AY ~CCUR ANO IS I~OIClTE1 ~y 

TI.'4GLIN~• ..... ISS, AHO "'USCL= 'ofi:UNESS. TETUCHLOROETHYLC:'IE ~H aE 
::XCRETEO I._JI8AM MILA TJ CAUSE tJBSTRUCTIVE JAUNDICE IN Nc•~OR.,. I•lFA~TS. 
THi:~APEUT~Yi> IT IS US~O I'll HUIItiiA.NS A..,.O A~IIItiiALS tlS A.N ANTioitL'"["eTIC. 

C~'I.ONIC EXP•• E CHRONIC I'4GEST!ON rlA.S ~OT 3EE~ qe~uiH~O IN 1-4UNJo~S. 
r:TRA(HLOROETHYlENE HAS ?~ODUC20 ~EPATuCELLULAR CA.RCI"O~~S IN LAe~~AT}~y 
."liCE. 

F!~ST AI~- ~~~UV~ 3Y GAST~IC LAVA.G2 0~ E~ESIS. ~4t~T~I'4 5LO~O PQ:$iUM~ A~1 

~[~WAY. u1VE OXYGEN IF ~ESPIRATIJN IS J~~~ESSEO. 00 ~OT pc~FO~~ ~~ST~IC 
LAVAC.F.-'J~ C:'4ESIS IF oiiCTl~ IS UIIIC.01'4SCIOUS. GET "tEOlCAL UTEI\ITIJN 
:114MC:~IATELY. {OREIS~ACrl, HA .. O~OO~ OF POISONI~G, 11TH ED.) AD~I~IST~ATI~~ 

JF GASTRIC LAVAGE 1R OXYGEN SHOUL~ 'E P~~FORIItii~O BY QU4LIFIE' ~EJlC4L 
P-=Rsu~N=L. 



••T.:iJ..:.:.-~L...:-.,_.:; ... .,.·_.: . .:•• ;. ""' ': r- ~ 7 
..:.'4r~..~-:-r:; 

'loJ '>r>t:cr.=rc ~·J;r.:.or:. r~=~r ->v-.=>r:•.1r::.:. ... L.r "''~'-' ~;r>oJ~rr•-oc.v. 

-------------------------------------------------------------------- ---- --- ... 
o = 1 .: r r ., ; r ,. 

-l=lCTtdTY: 
n_•_..;'bC:J =lCPOSU~E TO SU~L4:i;T (._,IJ) :~-. ~,=>-1.·= .·._.r.:.<;L.~l~, "'Af.:.<[J.l. 

I 'i l _ ":> .l.. T t , I l l T ! : 5 : 
T=T::!.:.(.;L.c<•J~f"'L:'tc; (P='<C-il.JRJE'T-''t'L:::.·t,::): 

l T T .... ! ' ) " ) 4:. 'I l . hi 5 ; ,:. n ~ ... 3 = ( ~ L ..1 :; :;: ., = .. ! A. r :J ~ t· • 

... a,ruw s~a~r~~s: ~~~~s :'PL"~=;~ .. ~,r~~=. 
-'LJ,.["U.,. i'·~·CE-<.: =:.<PLJS!YC: ~-:lCTL-. ·.'lo -i;:Af!'-.'";. 
~!'lolT~~~=~ T:T~1Xt0~: FJ~•S ~XPLJS~~~ c~~~~U~l. 

~~T~LS (~!~~LY 11SPC~S~J): E(PLJi[iC J~ACT~1~. 

)~:rJ~ ~Yl~~·r~E: P0SSI3L= E~~Llsrv~ '~lCTiJ~. 
, .: •. Y '- L ~·I~ ,; '"'4 •J:::::! : ,.: l).) .; ,JR. <;,.>A ~I( l'ol ., ": ~'I Y l '"r'). (: T. 

: l ... : ... s -4 Y ~ ' 1 '-' = •• : r ·• r-. = P ~.:: '> .: ·1.: = -: .= -'. = :.; J.: = J ·• r ( ..: = L c .:. r"' '- r-; ~ .> ~ J o-.~ Co ; 
·;::r:_."';,j~ITL'I TJ >-1YJ~·~G2~ Cnl_;;,,D= .l..'J) :~.<~'"'~• 

'dnlC .).({::: (C·J'IC~:~T ... AT:;Q): o/Ijl:'<T r~.=.:.Ci!~'j • 

. :_; ::: ~ ; .. , ~ ::; ~ r ~ l: ·• : 

..... ~ • + 
~ ~-

. .><JLJ'I~O:J ~(i'J::iJ.<.O:: TJ S'J'Il!';hf (U'I) ·-=~~ ~=j~~JO:: J"t5L~!L!L:': ~ATEil.!~L. o?":~. 

:OJSUtl.~ T.J ,.,I·>I-I r: .. p::,;._.o,T'J~::O H ::L2CT~r: ~.;.c;, "U'f CAU)= c-:.:;~.•POSITlO .. TJ 
C'J-<..~ .J~rv= _,'fu~Ji,E~ Cril.JRI':'l:, ?..;CSGc'l'!:, 0:.'4'1 T'JX~C C.l..;~:,.J~ .,.,~·,J..:tOE. 

? '1 LV~:'-< I /. l T ! Cl 'I: 
nALl~'J.JUS ;>·1L'f~EiUlAf£]).1 '"iAS •••.-T "::::"'4 -{':?1.~T.:J fj _'C.:'J-1. .;•r.:,=~ -.~~ ... ~l 
r~~~= ... ~Tu~=s .<.NO D~E5S~~::::s. 

~TU~~~i A~u JI;P~S~l 

~T~~~G=: 5TG~~ 1~ A C08L, ~RY, ~ELL-VC: ... TlL~T:=J LJC.<.TION, A•AY r=~:~ .l.NY 
~l:;A ~nC:~~ T_,E F[~~ ~AlAR] ~A'f ~~ .o.~uT:= (~FPA ~1, rlAl~R~~IJS c~::•i.:~LS 

J .. r~. :975} • 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CJNDITI~~S TG AVJIJ 

.. ,, ~ 1JR~ BUT DOES'-IIOT l.MITE R.EAOIL'f. C!JNT.\IN=~ ~AY =XPluut: r~ HeAr .=c:: ;::r;:: • 
.:.. ... ............. t·. -.. ~ •.................................................. 

. . . ..L ANO LE,).K P~~CEQU-'ES -
-~ -

SOil SPILL: - ·._;,.·· \ 

CI; A MOLOI~G ~REA SUCH ~S PIT, PONO 0~ LAGJON TJ CONTAI~ SP[LLSJ ~.o.r~~I.l..L. 

JS2 ?~GT~CTtVE CJYER SUCH AS A PLASTIC SMEfT TJ P~EV2NT DtSSCL~£NG !~ 
F!~~Ft~HT!~G WATER OR RA!~. 

~AT:~ SPILL: 
T~AP S?ILLeQ ~ATc~lAL AT SOTTO~ I~ Oc=P WATE~ ~~CKETS, EXC~V.o.T=9 ~OL)!~G ~~= 

oq ~!THIN ~A~O ~AG 8~~RIERS. 

USc ACTtVAT'!:C CA~BOH TJ ABSORB SPILl~J SUBSTANC= THAT IS ;ISSCLVEO. 

) 



' 
••i=:T?.;.:: ..... t.. .. ~: -:i ... tl.:'l.,:e• ::l"" -)' .: .. ') . ;. : ,. 

~~= ju~rr~~ ~~.>~i rc ~~~;~~ r~~1~=c jP[LL ~ar;~r~L. 

vS: "'~C'"IA~~CAL Ji<.=DG:::i ~M. dFTS r~ "'.ti\~CT ~.~III•J'3IL!l:J "4.A:;~::s -: =>_L~o.JfL-. ~· . 
.)~EC iP Il'ATES. 

r~.: O:ALtFQ~NIA SAFE OR.I-.If.I:,G .nr::~ ~ ;.: r~~~C :..,;:~:~cc .. ~,r 4Cf ~F l"~:l~ 

P"'lP":!StTtJN 65) ~ROHt3!TS c·.·.Tl~t ,H[·,-; :.·,y <·,-~,.-. ~...:Li"'-Ci: JF -:.;.!...,1([",~ .. H~"' 
.. r;--~ ~ .. 3STa~ces KNO~o~ro. TJ c~·J5=: c.:. ... ~:.,_ .:.n;-:~ 'c.=>•.r:uucr::=' r-,(~·::rn. 

~:.:'J?H I !'IAL ':~ ~l..L: 

~~JT ~~; {,~:TI1N i~~~::s. ST~~ -E~~ I~ Y,J C1~ ~J !T ~rTwl~T :t~~. ~~~ ~~!l~ 

1.. I J 'J : ·l ; ~ r L L:. , T' ~ '< : 1J P '" I T..; j ~ •. • l , : ~ -\ T r1 , ~ ; T 1.J::, .\ 'j S 0: :l :l'0 '-. T ,. .:. T :: ~ I 4 1.. • .: p 

Ll,;_~ s~:·-L~, •l[(~ c:,, J.'-l:.l.: JF :)?tll F~'-1. LATe, "J!';?n:ill. 'l~ -::; ... ~ot.['"• =L.l.""' 
~' =~1~::;~ I .. ~A!~~J ~~=S! ,c::o Je~~C=~~A~Y ~cJPL~ ~~AY. 

, -: ..> ).· r 1.., L = ~ u ~ ·• T r '!' Y P • ) : 1 , ':''J •• J 
T~:' :..:JP::',i:,J-41.1 ~''::'IJ111.=•1r:; .l. ... L) ~:!·JT•n,.,~.:AT!~·~ ACT(~~;.~) ;=CTI""'o .>-; .. (-~·Jr):.:: 

T'·c~r,. =.-::L=-'S:: ~.u~L T...: ~~ ~~= ... r=~ TMA• r·-1c: ~=,.l·J;..r.,~~,.c: ~uA·•rrrv F·), 1.-:~ 

~·J~ST~·.C= ~:: [~,.::iJlAT:::LY -\o;~..; 0 T::.J Tu T1:. L'jCAL C:"':j:~.r;C:"4C.Y ?L~'o'HIIj\i C...:1"1•4irT= 
.l.'o\.J T-1;:; :,T~T: ::~::~ ·,=···CY {=~~~·h: CO:,."'!iSi'J~ (40 CF!\ 35::i.<.:)}. !F T"':; --~L~lC: 

T·HS ':;.J'35T~~c=!) ... ~P1 ... T~'1L 'J.'-ti ~ C-;;~(L.). ;c:cTt'J~ l'B, T' .. !: 'I.\Tt0~.\L ~E5PC'< ~ 

~ 7 ~~=~ ~u~r ~~ ~~r~~=I~J :·~ ~r .. r Lt l.T (J0v) ~~4-~d~~ ~~ {2C~l 4Z&-Zo75 r~ r· 
~=r~ ·,p,_.~rr~·~ .-as.-n,..;r,,·., :1 ..... .,_ a ( ... J C!=~ 302.'d • 

..>l.jTC:CT!V! =:~JIP~"~T 

ve-.T:L~rr:::-.: 

P~~V[~~ ~.oOCAL :X~.\YST )o ~~cc:ss = .. CLQSU~E v=~TILAT!JN TO ~=~T PUAL!S~S~ 

tO"'::iU~~ L.t~IT5 • 

. ~CjO[J.,fGo: 

i"'5 ~~LL~~I~~ ~E~P[~.\TJ~S "~~ ~axt~U~ JS: ::a~CE~T~ATI0~S ~~E ~~:~~ .. ~ .. :~T!~~~ 
3Y r.,: U.S. uE?A"T"4Eo'4T OF -10:.\LT'i Ao~Q 'iU-.A"f SC:R.viCES, ·~IIJSH CI•JCK.~=T ~J:J~ T1 
:-1~wrc~L 'iAlAR~S 0~ 'I:S~ C~IT~J[A ~QCJ~E"fTS; 0~ ~EOART .. C:~T JF LA~~o, 

2~CF~l~l0 ~UeP.\~T l. 
T-Ic: iPi~rccc ~ESPI~ATO~ S::l~CT~1 ,.U5T jE 3AS~ry ~~ CJNTA~I~AT!~N L~t~lS ~Ju~: 

l~ T-iC: oojJRi~;. ?LAC: ~·10 ='= JOI~TLY A?P~1VEJ :!Y r,..,~ 'IAT11NAL ['4STITi..T~ ;F 
~c~~PATIJ~AL SAF~TY ~NO HE~LTH a-.o T~E ~I~E SAFETY ~NO HeALTH ~O~INIST~.l.TI~~ 

4T ~~y QETECTASLE CONCc~TR.ATtO~: 

SELF-GONTAINED aA£ATrH'4G APPA~ATi.JS ioiiTH FULL FACEO[!:CE OP<:iUiC:Cl :-. 
PREEOE...,., OR arH~Q ~·JSITIVE P~cssulle "'~oe. 

SUP~L I- RESPIRATJR. ~tTH FULL ~lCEPIECc u~E~AT:D I~ 
PRE E~NO OR uTHE~ POSITIVE PRESSURE ~ODE 1~ co-~r~ATIJ~ 

.. ITtf"IJII AUIILIU.Y SELI=-CJNT-'I~EO 3~EAT1il.'-'li APPAIUTUS 1PC:i<.AT:J 
IN ,_ESSURE-OE"ANO J~ OT"E~ POSITI~~ P~ESSURE ~~u:. 

~S~Ar.>r:- AI~-PU~IFYI~G FULL FACEPIEC~ ~ESPIRAT~R (GAS ~ASK) ~ITH ~ C~L~-srY~~ 

--~R ~~IJNT- OR 3AC~-~~UNT:D O~GANIC ~APOR CANlSTE~. 
cSCAPE-TYP~ SELF-CJNTAI~ED ~~EATH[~G AP~ARATUS. 

FO~ FI~EFI~HT!~G AND OT~E~ !~~EDIATELY DANGEROUS TO LIFE OR MEALTH CONDIT!~' 

:i2LF-CC"fTAI~EO ~R.~ATHI~G AP~"'~ATUS ~ITH FULL FACE~IECE JPERATEO I~~~~ -·sv-
0r:~AND 0~ uTHER POSITI~E P~ESSU~~ ~OOE. 

POOR QU.A.' ~--- t' 

OR\Git· 
) 



• • r = i ~ .\:..., L..: Q J ": ~ .... " ' .. .; , : • • 

.:.'J? 0 L!2)-.l[~ ~cS,J(~AT 1 )~ "[T'1 F..;L_ ,:~.;:<;?!~':: l-.O •:o::~.\T:') [~ ?~.:~.:.J\:-;~~o~A ... J 
~Q JTHc~ o~siTiv~ ~~~ssu~~ ~GJ2 r-. cJ~~r~•r:c~ ~iT~ "'~ ~ucrLr~~v 
:~~F-C~NTAlNED 8~EATHI~~ ~,J?l'~TJ~ 1?~~~T=J r~ ~~~SSU~E-JEMA~') ·~ .r~c~ 
P•!S-tTtVE PRESSURE ~IJOE. 

-:L,f-'t·~r;: 

:"'"L-v.:= ~iJST •EAR APPRQP~l.l.T:; ?,'r:_:~:,..~ \:~?='if-'J~l CLH~[\4.; .l.'l.., -:::JP"-:·,~ 
r-. :l'\C:J::.-..r ~::P::.u::) JR ~ii.OLl't~:':J s ... r-j .:~-..r,.:; .. rr., r.,~s S.J.:.;rl·.c::. 

~:. ; v-':;: 
:_"'.>l_jV:<: ""JjT •:'H l,..D.;_)?~[lT-: 0 =<.·1TECi!'lc ~LLoJ~<; T_j P~::·1::·H ;:~·,Tl':T •:T-' r~:, 

.) , J _, :; r ~ ·• c ~ • 

"'"" "~ JT=.:ir~·•: 
::~r>L_v::: '"'.J5T .,c.l.~ sr:L~:r1-?~S'JF -'~ ·;..;.>r- ... ~)Isr.-·IT .:.l.~=::rv -;u;.:.L·~:> r: -' 10 1··.~ 

:_Y: .:~·4T.l.ST ,.[f:-l T1[i .:.'J::Srl~S-'• C:.J'H.lCT l:'ISC'S _;'"'-'Ul') 'OJT ': ,.) .. · •• 

.l.JTY~~I==~ - =1s1::~ 
-:~:.lT! ,'1 -:.l.T:: ~0/d/"'-

.:. C : ::: '• T I c ! r: 
~=~ro::;r;~ Jlr:::: J'~/10/dq 

f-'~ ~~~V: r~~0~"'lri~~ ZS ~~L:~v~O TJ ~~ .-c~U~4T~ l~O ~~~~=i=~TS THE 8E5T 
I'lF:'-l."'~fiO~ CIJ.>.~~'ITLY ~v~ILl'L- T'J uS. ~'loi~Vcq, .tE "'.H.2 ~.1 ~A~RANTY OF 
~::~C~l,TA~[L[TY y~ A~f ~r~~o .tl~~~if'f, ~,o~~S~EJ a~ ["'PLI~O, ~[TH ~ESPECT r: 
~ 1 JC·I r·,r::uD .. lT!J'I, .l.~J ,..<: lS5..JIIIc: .~Q Ll:.o!LIT'f ~t:SiJLTI~G c:;;,J .. :rs USE. IJSE,._S 
~'"'·J'JL) ~.:.1(2 TY!:[~ j~N It.,j<J~:iTI~.:.Tl'J~S T) ::lcT':~IIII ... E TH:: SU[T.a'I[L!TY' OF T'"'': 
L~FJ~"'~T~l' FO~ THE{~ ~ARTICJLA~ ou~P0SES. 

poOR C. _· .J\i 
QR\G\i~L 



Material Safety Data Sheet 

eiP 
No. 317 

Genium Publishirig Corporation TOLL~"E 

1145 ~ Screet ~vision D) 

Scbena:ady, NY 12303-1836 USA 
1~..!~ August 1979 - (511) 377-1855 --~CIDII'. . · Am-il 1986 

Su IJ.Ul' 1 MA'J'ERu.r IDE~"TU'ICA liON 20 
:.S~m 1~1 ~AfdE· toLUENE HMIS 

~ QIHER DESJQN4DONS: Mally! Bemeae. Methyl Bmzol. PhcDylmcdUIDe, Tolucl. 
H:2 
F: 3 

C7H5, CAS .0101-U-l R:O 

MANV'fAffi'REJ!st.!JJIJUD; AVIilalllc from may IU!'Pticn. iDtludizll: 
PPE• 
*See sect. 8 R 1 

Alliecl Corp~ PO Box l06o&R. Mamsmwa. NJ 07960; Tcic!lhoac: (201) 455-4400 I 3 
Ashl.ID! Qcmil:&l Co~ lDIWslrial Ormic&ls & Sc1va~U Dlv~ PO Box 2219. s 2 
Columblll. OH; Tckpb~R~c: (614) 119-JI.W K 4 

SEcriON 2. INGREDIENTS A."'jl) HAZARDS ~ HAZA.RO O.t.TA 

Tolll=e 
c:alOO &-iw nv: 100 ppm. or 

013 375 1111/ml· (Skm)'' 

6 Mc.~TCL.ol: 
lOOpp:~~~·•• 

• OJm:lll ( 191S-16) ACOIH n. V. Tbe OSHA PEL is 200 ppm wilh m It&. <hi. LO~ 500> lllflk& 
ICI:Cptable CCiliD& CCIICCIIIriiXII of 300 ppm a m ~lc R&. lnhalenm L.CLo: 
muj1!!!1m pak ~ SOO ppiiWlO llllllllla. 4000 ppm-4 ln. 

•• SkiD dnip•'im iD&taiD rill£~ CID be abatled ~ illzt R..a.bbis. sm. U>so: 14 ~ 
stm a COIIIZiiNa ., OYmU apoiiUL 

••• AlfiCll - mil& HTUU~. Eye: 300 pp111 

SECTION 3. PHYSICAL DATA 
BoiJm& P0111C - 231 'F (lll'C)_ Ev~pC~nD~~ala (B&~AC • l)- UA 
V.,r Pralun (j 'ZO"C, mm Ha - 22 Spci&: Grrriry <HlO • 1)- 0.166 
wwr Solllbili1y (j lO"C. wt. '_ 0.05 Mcidzla Pomt- -139r <-~"C'l 
Vapor Dalsi1J (Air • 1) - 3.14 Ptft:al V oiiGJe by Volllml - c:a 100 

MoiK1Illr Wci&b& - 92.15 

Ap!lC£lPB m:l, g4q; 0.., ooiartlllliquid wilh I 'haa:raislic .oii'IIIK Ollor. Tbe odor ia ckadlltle tD IlliG iDdiYidll.als iD 
the rqc of 10 Ill 1.5 pp& S.:.U. olf&:~Dry fcipc oc:e1111 rwp1dly llpoll npolllft 11 TDa-. odar il110t 1 aoocl w-=q 

~· 

SECIIUN 4. FIRE A M> EX.PL.O~TQN DATA . LOWER UPPER -
Aash Point mel Mabcd Au 

.. 
Temp. I FtammabilicY Limia 1n Air 

40<J= ( 4 "C) cc &96r < "'O"C T '~ Vobum 1.27 7.1 

EXDNPUJSHJN<i MWA: cnn clio.ude.. 4ry dlcmal. alcoftol f01111. Do 1101 1111 a IObd lftllll of ... *- !he ,=am 
will JCIIIIr -.l lpiUIIIIII 1ft. tJ• Wlllr spr1)' 1D c:ooi tii!D'CIDIIIaizlm till&- a:pa.d ID ftre IDd Ill 4ilpcne VlpOn-

L'NUSUAb fllf!EYP! OS!I'ltl H!7UPS· This OSHA~ II nmmab!e liqllid ill dqaDu (ft hlzlrd. It is aiiiDdmrc fire 
~ ..... apollll 1D Glidilln, a.a,sp.a. ar opal !lam&. V1p0n a beaY1er dla lir lilt 11111 ~I c:cudaablc 

~Ill- ..... --~ ba:t. 
SEEC&b !IIE·!JaHnNa mnn:niJI~: m filblim sboWd _. d~ bradliq ~ wtdl filii fa:cpWce 

~·· 
Dldl Wia ~ fi:a ii!Yolvizlllllluale. 

SECTION 5. REACI1VITY DATA 
OOMJC:Al. INQ)Mp&DRD ,TIIE$~ ToiiiCII i1 stable iD clolld OOIUiiDm 11 nlllllll IIDipU-e _. IIII:1Dil~~~~~np lilt 
~ ll doa Dllllllldftlo lw.lrdolls po~ Thilllllla'W ia iDa:ralpalib6r widlllftllll OJ.idizizl& 
lpiSII. dillilrQpD UIIWdc. lil'llr padUDr-. ~ IIIII ..mm llcJ..atb&.ond& CDa&lc:l Wid! IMa IIIIIINll 
lillY caua rn ar upioliaa.. Nilric a:ici a IOlact. ~Y iD lbc preac:e ot ~ a:id. will Jftd~a mlrWil 
'"114 iilldllba- dqaaaly uplal:ive. 

CONpiDQNS m 6V<JD: A "Did upoS11R 1D spcU. opeD t1ame, IIDt sarfa:a. llld Ul~D~~Zas of Ilea IIIII ipilil& Toi!ICIIC 
wUllllKt IOD fCifllll of pllllica, N!*r, md ooaCzlp. ThcnDai decompoSUXIG Clf bunlmi ~ c:aftal UJ.Idc IDiilor 
Clltloll maaDlUdL .. 
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No 317 4.186 TOLUENE 
SECTION 6. HEALTH HAZARD INFORMATION ITLV 
To.wat~C lllllll ac:aC&Wp6Dy ~~~a rur. uuc.~ ~~ ~ oc Jl' ; v..-or- mll'J tiiUC 
~ otm. .,.. ... ..,. ....... , nca. llld lbD. ·~ ., 200 ,.. tar I !lain c... lll1d taape, 
~ cali'uil& ..,. w· • (.._, llld pow .... ·,(a.._ fll ~ liaPal. ar c:z--. .. dll ltia lila 
1111 liD~~ ..... ., .... .... 1M)' c-. ......... -..4izlilllll. da..t ,.,U..IIId 
captiZa. llld. ill ...... -. .., c-. . lllll IIIII& 'tllaliqllil ia ilnlllilll ., .. .,. lllll ... CDIIIal:l 
tndl die ,. IDlY !:.a .... caiiUl c&-., caaji&il:liilll ii:DIIIiall. lllll ... if lllll JIIDIIIPd7 IIIIID"IL a..-
IDdl~ ~ CDIIDI:& .. - ltill .., -- .,.. llld c:ndCal- 1111111 ....... ~ - ltia illmi: 
~~Z~DUDtL lqaDae c:.a.-~ fila pao • 1 • 1 1nE:t llld mil'! c.~~~ cftlca nwmhtiq taa tram ~ of 
n ~- c:llrou ~., .,... zuy e~~~a ~ DIDe1 • ~Mr illjcy. mu Am: m rotrrAa: 
I""'W'!o••ty !lusll e,_, illdlld.ialllllllr ~ widl naaiDI .... b • a. 15 mialui:L Qc a.ial 1111111a1 If IZnWial1 
pcnam. • sKIH cmrrt.q: lznmefj•IJ fllllll a c• • ~e.- u _, wtU ~ ""'"""""* *- llld 
tlotbl&- Wllh eJqiQIC _.. Wllllllllp llllt ..... Get llllldical Glllliaa if il:rilalira p11U1 ar i! 1 1qc _.. 1111 bla 
Ul"**i-' !'NHALlTIQN: lalltw ft:lilllD Crall ... lean IDdl'ar ..,art 111'111111111• ~ K.ep vQm Wlnllllld 
qWCC. Uc ad.il:ll lld:p. • INCig:ITOtt Giw .a. 1 D 2 a'- fll ... Gl' lllift. COIIIII:l I pD1D1 ~ callll'. Do lllll 
m=c ~ v:U:a cliNclld ., ., 10e TNIIIIpad "=- ., 1 a.iai ta:iJily. Neww p ~ tlriiDIIII ., 1 pasn~ 
who il ,.,.,..l"inu ar ~ • GET MEJ)ICAL A.SSIST ANa • Ia p• pamdc. Cllllllamily. Gu matiW llelp 
for flznDir lr'UIDiall. obla ''liaa, lllll J11P1U1 .,. Baa aid. if ...... 

SEt.:uON 7. SPaL. LEAK.. AND DiSPOSAL PROCEDURES 
,sPrrlM:\K: Ncxi1y-..,,....... ot lllp 1piD1 ar llllil. ...,_Ill.,... ollllllllld iplaaL Pl'ow1dc 'III'T!T!I!m 

Clp.lr:ai LJ1inlbl ftlll'jl..._ I...imi&-=- D lpill .. D _,- Jill-.! 011'7. ~ llaiial =-as D ale 
pLace if !cmitl&. C..., ........ ~ .... CIIIIKt w'illlliqllil a iaill1ll:iaD ol-npar (• 1C 1}. 
w :lM Prs!OS.U · Abatt 1111111 .,all willa p1111r Dwci ar ......,...!* CaarliD ilrF lpilla 1111t CDOic:t if faalll&. ar 
ab.n Willi ~ or &IIIIL "- .... IIXwm « 111atae iaiQ ca.& CDIII'IIIII u di.,.al _.. DD111p811i:a& 
taola. Uquid c:e be tllllllld widl .._. D • apee IDidial .. llw llladJiai, Do • a. D ..,., -.nW or ........,. 
'PMMNI'S: P!lcc ill .... Cllllailllr - dilpbulbr • liCaiMil c.-r.::a- « llln ia • lf'IIIV"C ii::Aa&lb. Cauda' 
~ lry dj .. 71cjm c · mt ~ c.a • barild iD 1 ....,. a.JmL FoDDw 111 Ndlnl. --. a 11xat 
.. ~ TLaa N: 100.10,.. T-..il· I ret a I llanau ... 111• EPA. l1le EPA (letA) HW No. il 
t1220 (40 en 211). 'nit ftiiJIIftlbll quad&)' (I.Q) II 1000 ~ q (.tO CR 111). 

SECfiON 8. SPECIAL PROTEcriON INFORMATION 
Pl'oYIII& aa-'li Dl laca aMia _,,.., D-il.V IW:(GLW Vllllllllila fa Dl Olll.r ci&1IDI ~ 11111A be 
aomfF r=a ..s llaft • a:th paol daitp. Ea.. lDDda *-Ill baw 1 fica ftltr:lr:i&y fll • a.. UXI lfa (1iDw' f• 
per lllillala) llld ba Mlipld D c.- bll'lf wpar. Far -1w:1 « ...._ ..,.._ wt1n Gil TL V DY ba ~ 
ue • Cl'pK c:tlnKII Cllfttll tapirla if awiEiaD ia 1111 dla lOO ppa llld • lppU'IC Cllldr ,. lllllk ar alf-
CDDIIDil m.dliq .,._ will flall fslpilca if~ ia are.-- diiD 200 PP11L 
s.flq &a- or 1plub ..,._ lllaUI ba waa a Ill 1IQS-. N..- poor.. lpiDD. I'I!CIIIIUt.ld.. boaa. a oct. 
....- ptOIILZite c»tbiaa-' eqllip-lbal.ld Ill l¥1illllll ..s woaa • _, ., ,..._ ltia ..s e,e ~ 
lc::axrfoe ..,., ......... clalbiDI jtmwtieMJ llld ., ..... il .0 & 1111 .. ..,.my I.IIDdaa 

Eyewllll 1111iaa1 a! 111b1:! ~ 1baU1 balllllily l'flillbll ill .. a 111D11i111 -. 
t 

Caluct lalal pea • lpiC'ialllaft; 111ft .... ,., .-n =-a - Ill .... ~ !taB: 

SECTION 9. SPii'C'l u .unONS AND COMMENTS 
,sTORAGj. SWRfQADQN· Slln ill a C111b1. drJ, wd-~ .. ..., fl-. ol*-l ..... -. .-a, « opm fila. 
S1Dr..,e ... llllll _. OSHA nqiiil_ far d-. II "ll!!!!llble liq1lidL U• IDIIIl .-, cea fDr llllldliallllllillllllliiiiiiL 
~ OJIIIIiDin fn:a ,..,._--... Ua aa11 willl~Uqse 'f'lllllllliDL A will aa.:t w'illl,_, a. ar cJadlill&. Do 
DDl iDIII& or iDpiL U. Cltl!lka wt. ....._ dil 111 ...a.__ & c:a • .-.... a.o.p illll:la ia au 
aaama. SPfQAL HAtiJltiQ§!D!Mi!' Ott!lllld a bc:llllt lldl carl . I ..S eqllip- D,...,. a.il: ipllb .,._ 
'lloiiCDI WllllfiR. Do • ..-........... u • ...,IE¢hl .... fl'Ui'HR'I!!j c;Q!JJOL$: Pnpaczmrnt 
llld paXIdk ~a.. I I ., .... llllhw, kidaly1. ~ .,_, ..... '-" - biDall!B:Ul .. ~ 
Wlllbn upo.l D illllaw ........ &&:Jiae llfti ($0 pp.) lbaiJd ba GI!I!Di-' .... CIA I ,... Ua ol 
JICDIIDl c.a ~ .. ~.a.. ol ...... 
COMMM$; ~. c:aaiD pnlllllcl _.... Klllllll ..,..diiiiYI 
ToJ!aall il ... .,._, • I llanau ..._ 111 dll EPA (.0 0:. 116). DOT Owjftc:...._. ~ liqa.il UN125W. 
Dill Sclaft:I(J) Ollie: 1-9 12. 16. 20. 21 2A 26. ,., 11 ll. Ct 

......._ .... _,~ ............. ,.._.. ..... Approqla ~· ~ ... ,... I/1GI . _-".....,... =·n..a.,~....-.- IadJIIL H Y.. ·····ety ~~,, ------....-..~ ....... ~~c.,. -.-...... --- ., . -~, ... _,._.,~_......_ ......... ,.._.. l 
Medk:all.trilw -"" ),() ~~ ........... fir ~~~- I 

~ -- -- .... 
Ccpyript c Apill, 1916 

) 
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esopucr tQENI!fJCADQN 

Cl'lemiclll Name .nd SyMnym.: Trieh~: 
r ridtlor. Ttit:hlolotJWiw 

Cl'lemlcal ,_.lly: H._.,.«<~ 
~~~ 
Product uw. l..abclf-.y...,. 
u.nut~aHatne: c.don ~/JI:L 
Street Addraa: 40 AltJIIIDf9 A..,_ 
ctry: ~.,., 
Provtla. Otario 
Poctal Code: L1G 4M 
Te~etthone No: (41•} 1774101 
Emergency Te_,IIGM No.: CAIIUTEC (lt3} IN -

HAZABOOUS !NGBEPJe:ITS OF M,&IEBIAJ$ 

f'HYS!CAL om 
Pttysic8l -..: Liquid 

nyUn!Jp 
SO ppm 

CASftt. 

Odour Md ~-= a..r. ~liquid rill mid, 
«<»tNt Odour 
Odour nn.notcf {PIIm): No 0.. 
Vapour~ (rml Hg): 100 mm Hg 

Vapour DIMity (Air • 1): 4.54 
~Rate: 0.21 (Elhyl Etlw• 1} 
Bollin; Point ('C): B7.1'C 
FtMZtng PolntfC): ·13'C 
ptt: 6.7to 7.5 
Spedflc Qrnlty: 1.48& 
Coeff1ct.ntof W..cl d~: No 0.. 

SH!pp!r:IG QESCB!PTlQt! 

PIN: 1710 
T .o.o. ca..: u 
Pkg. Group: • 

AEACIMTY QATA 
CMndall .. , ... Sl*f 
!ncOmpetltDJwtlft Cldw MlbiiWI~II' A.oid c:a1S1ic 

SOd& C&tllic,_., ,~,..... 
Aaa=rttty: Avoid QPM nan... hot glo'lling sutfcN or 
Mc:lnicaa.. 
Halidou8 c.co.,.,.._. Producta: Hydtogen dllotit»; 
pht»peeJe 

ABE AND EXPL.QSION DATA 
FWnmaMIIr. Flamm-'*; may a'J == l'lpcM 

..... ~~ 
FAJt:••Mn-4oMI 

~~Mint INdia: W•~-t:Mm112#:1own ·C41f:J· . ondit»tit» _, • ~ 

Aull Point (Method UMd): NoM 
.\ulo9lltlonT~a: 410'C 
Upper~ Umlt (OW. by volume): 12.5 
..... Flamm&Dia Umtt (OW. by vo&uma): 9.0 
Haatdous ComlauMion Pradacta· Hydrog•n chloria•: 
~ 
Senslttvllyto lmpllc:t: No D• 
Sena~t~Ytty ta s~attc dt.c:twp: No o-.. 

mXJCOLQGICAL peoeeenes AND HEALTH om 
TqrlpplpqlqlDm• 

LDso: (oraL rat) 3170-4820 mgAcg 
LCto: {itrllaCiOtf. rat) '2.aotl mg,q 

,,.., P"en• frmrn lp flrptlut!t: 

Inhaled: v~ .,. itraiJtfg to rtw .,... liON, tllro.t ana 
,...,.., net Mq ~ ~. CNS d.,.SSIOtl. 
~ Mrftylftmia. viswl ~ MJd S)'lfWfiiC ptJISDII· .. 
In comaa wtlh atn: *Yc:a.wdelallittg. dtyirtg Mtd r ~ • 
ittg of 1M Min. Butrw c:M Ot:t:l/1 I not pt'Otnpl/y ren . 
~Wid~..,._,. tUy '-'t1 to a•rm~ 
1n contac1 Wlttl.,.e: ,., _.. ~ m.uon. a:JmNI 

Oum6Md~ .. ~~~·· 
lnga•ad: May CIUN i7iCaan .wJ bcJming of tM mourn. 
ttrrrJa. ,..,._, trat:l .nd ~ C., <*IS. CDf!VUi­
J.ioM. CNS depreaiott. CM/iat: arrtJyfltmia VIti sysremc 
~ 

flttm qt """* gm sa • etpstusr; 
carcinog.,&ctly: Not. u.t.«<• a~ Dy N71', OSHA 
or/AifC 
Tetatopnldly: No ilffotrMiiJn ~ 
A~ Elfeccl: No irtolmciollavailab,. 
Uut89«1M:fty: ~ irtlotfMiion..,.. 
SynetVI•Ic Producla: Notte lcnown 

PBEyemyE MEA$U8ES 
Entlneennt Conlrota: l..tJt:ll.,.. ~n feQIJtred. 

Raa .. tra_, PI II l:t!Dft: A NIOSHIWSHA approv~ a1r· 
putjlyftf 1...,_, ~ wilh ~vapour ~rrdg•s 
toT CDIICit•..,. "" to 50tJ ppm. Ai-tuppii«< respniDI tor 
higlw Of unicnoffrJ t::DI1Qitlll ......... 
Eye Prolllc:dan: CMmil:a/...., gogg/IN 
Slm1 Prolledoa: ~ dt:lthintJ MJd glows mai• from 
l'lilon W ~ llftdM ~ of UM. /mpMVIOUS 
.,on .wt boca 
OU. Peraonel Prot.aM lqulpiMm: S.«y $110.,., and 
.,..._,~;,...-.... 

) 
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Material Safety Data Sheet "•) ~.~ 

from Gemum s Reference Collection (§p X y LC'. E I \I Ll.ed !~01":1<.:;<;: Genaum Publa~htng Corporauon 
I 145 Caalyn Street (!~._·~'""'' !)) 

S.:henectady. NY 12303-1836 USA h>ucd '-o~crnber I 'J80 
rS!8) 377-8855 G(NIUIOI 'VaLTSHINC: CO•' Rev1sed: August 1988 

SECTION l. MATERIAL IDE~TlflCATION 21 
.\1•1cri;al ~ame: XYLENE (M~cc Isomers) 

0 Uucrlptlon (Ortcta/Uses): Usc:Q u a raw cnau:nal for the produc~on of benzo1c ac1d. ph~ialic anhvdnde. <SOphtnihc 
and tcrcphthalic xi4s Uld theu dunc:thyl es~ers 10 Ule manufacture of poi~encr f1bcrs. 1n sLCnl<7.<ng ca~ut. "'''h 
Canadaan balsam u ou-aromcnaon lll nucroscopy; and u a clcanang agen11n m.acroscop1c Lechn•quc< 
Other Uulcn•llnu: Damc:thylbc:n7.cnc:; Xylol; C,H .• ; CAS No. 1330·20· i '-I· I'\ 
\bnur:.acturer: ConLXt your supplu:r or dasr.nbuiOr. Consult the Illest cdaiJon of :he Clum«alw~d;. H\115 
Buyers· Gwuie fGcn1111n n:f. 73) for a lJst of supplae:-s. H ' 
Com menu: Although there are three differentasomcrs of xylene (or:!lo. ~ra. and para), •.he hCJIU'l and ph,sacal F 3 

R : 
hazards of all three uornc:rs arc very s1nulu. Thts MSDS ll wraucn for l xylene muture of Jll three '~""'cr<. R 0 I 1 

whacil tS usu~lly commcrc~al ~ylcnc. Pf'G' s , -
• Sec se:: ~ '( ' 

SECTION 2. INGREDIENTS AND HAZARDS ""o EXPOSL'RE LI\IITS 
Xylene (Mixed Isomers), CAS No. 1330-20-7• .. IDLH""" Level. I 000 ppm 

•o-Xylc:nc, CAS No. 009S-47-6 O>;fl.\ I'EL 
m-Xylcnc, CAS No. 0108-38-3 S·HrTv.'A 100 ppm, ~35 "'g m' 
p-Xyleoe, CAS No. 0106-42-3 \CC;III TL\1<, 19117-1111 

''Check wath your supplier 10 ccu:nninc: •f the:~ arc additions, con~.anunantl, or TLV-TWA 100ppm.435m~·m' 

1mpunucs (such u benzene:) that arc: prcscnt1n n:por~ble quan1a1Jcs per TLV-51 EL 150 ppm. 655 mg. m' 

29CFR l9l0. . ... 
·-lmmed&a~.ely dlllgerou.s 10 life aad health. Tolicltl' Data 

Human. Inhalation, fc .• :00 opm 
•• • • See !'IIOSH. RTECS !No. ZE2l00000l. for acdauooal da~ 1111th references \1an. lnnal.ll<nn. LC., 101)()0 PP'"'-6 II•< 
to ~pno4ucl..lve. arra~.attvc, and mu~.agc:nac effects. RJ~ l>fJi. LD .. J3W "'):; ir.!l 

SECTIO~ 3. PHYSICAL DATA 
Beilin& Point: 275'F 10 293"F ( IJS"C 10 l4S"CJ• Wuer 'oluhlllty ( ~1: :,,oluole 
\lellln~: Folnt: ·l3'F (·2.S'C) \lultcul•r Wrlcht: : 'fl Gram<;,·~olc 

Evaporatloa Rare: 0.6 Relauve 1D BuAc • I 'l> Volallle b~ Volum, (J !00 
Specific Gravity <H,O = 1): 0.86 Vapor Pressure: i :o 9 Tom at 68'F ·:O'C: 

'•apor Drn<lt~ (,\lr = 11: 3 7 

\ppearance and Odor: A clear liquid; aroma1..1c hydrocu~on odor. 

• '-ia~en.t.Js with wider lOd oarrower boa ling ranges ue commercaally ava.alable. 

SECTIO~ 4 FIRE AND EXPLOSIO~ DATA 1.0\\'ER l PPE I{ 

Flash Point and Method A1.1toignition Temperature Flammability Limits m Atr 

g I'F lo 90"F (27'C 1D 32'C) I 86i'F (464'C) "'& b~ Volume: I"& ~ac 

E:~tln&ulsbla& ~edla: Use foam. <1ry chenuc:al, or carbon dioxade. Use wa~er spr3ys :o reduce Ulc rau: of bu;n1ng and \ll enol c:JrtJ'""' 

t:nusual Fire or Explosloa Hazards: Xyleoe vapor as heavaer thlO lit md may travel a considerable daswce 1D a low-iy<ng sc~rce of 
<IOIUOD and flash back. 

Special Flre·flclltlna Procedures: Wcv a sc:lf-con~aced bn:athmg apparatus (SCBA) watha full fa~cpa"c opcrau:d <n iilc pr>:I<Jrc-
de!II.lOd or postuvc-pressun moc1c. 

i 

SECT JON 5. REACTIVITY D.\ TA 
Xyleoe as s~ble 111 closed coctaulcrs dUIUig rout111e opctlliO!Il. It docs not uodergo hal.Udous pol~mcr:zataon. 

-
Cbemlcal Incompatibilities: This m.uenal may rexL dangerously with strOng ox1dizers. 

Condllloas to Avoid: Avoid any exposun 10 sources of ignition and 1D nrong ox&dizers. 

Hazardous Products or Oecomposllloa: Carboo mooo~de (CO) may be evolved dunng xylene :ares. 

C...,mpc e1"1 a....,. .......... eor,arw:-. 
Aay ~~---- rc'pl ............... ,.._..,,..._ .,....., ... 
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SEt. ILU£"11 1 MATERIAL IDE~TmCA TION 

CZIJ..jD pESJQNmONS: Memyl Ben:=e. Methyl Be!UOL Phe:~yl.me!ll-. Tolucl. 
C7H5• CAS 10101-U-3 

:.SANlrJ:Affi'R.EJt:St.m!Ell: AV11l&Dic !rom mmy SU!llllien. mtlu4illi: 
A.1.1ic4 Corp. PO Bol 206£R. MomstDW!1. SJ !r.960; Te~ilollc: ('201) 45~00 
All\lm.i Ocmacal Co. ~ ~ cl: Sol~ Dlv. PO 80l 2219. 
Colw=Dv.s. OH; Ttlqbaac: (614) &19-3&44 

SECilON 2. INGREDIENTS A.'"D HAZARDS 
Tolu=e 

Oi] 

0 

~0. 3!i 
TOLL De 
(&viSion 0) 

Issued: August 1979 
Revised: Atm.! 1986 

HMIS 
H:2 
F: 3 
R:O 
??E· 
·See sect. 8 

HAZARD n.+.TA 
ca iOO 6-iy Tt.V: 100 P9m. or 

37~ IDI!m3· (Skm)00 

Me.~ TCI.D: 
!00 i'!'Gt Ptyl:h~~~:··· 

20 

R 1 
I 3 
s 2 
K 4 

• 0.m= (19ts-16) ACGIH 11.V. The OSHA PEl. is :oo ypm will! 111 

acccpt&blc CCI1in& ~ of 300 wm mi c ac.ct?t&blc 
mii!IZIYIZI peak of S00 JIPID'l0 mizlula. 

Rat. Oral. L..Oso: .5<XXl ~q 
Ru. Jnn•tmna La.o: 

• • Si:m desipallca illd~ !hal ~ call be ababed lhroup int¥t 
stm ml c:cacriblale liD ovcn!l ~ 

SECTION 3. PHYSICAL DATA 
BolJ.IZII Polm- 231"!' (11l'C) 
Vapor Prasln @ 20"C, 1Z11Z1 Ha - 22 
Wazcr Solllbiliry@ 20'C, wt.'- 0.0~ 
Vapar Olmily (kr • 1) _ 3.14 

-'000 pt~m~4 ln. 
lUbbU. sm. ~ 14 &mlkl 
------

HamiD. Eye: 300 ppm 

fYIPDfVIOII Rill: (BuAc • l)- :..24 
s~ Gra'tiry <H-zO. 1l __ o.s66 
Mdrin& Point- -1391= (-9~'C) 
Pmcll Vol&lilc by Vohum _ ca J 00 
Mollll:ul.W WCIP'- 92.15 

Agp;cm;c; m1 odgr; Clar, a~lcriaa liquid will! a chlncll:rislia:: II'OIZI&I:il: odor. The odor is~~ liD lllOst ~u.W c 
tre RZlp of 10 ID 1.5 ppm. kaiac olfatlDT)' fUiiiJC OCC1Zn 1'1pldly llpall Cxp:llllft I) IDluc:Dc. odor ii!IOI. a iooc1WIIIZIZII 

property. 

St.....-UUN 4. FIRE AND EXPLOSION DATA ' LOWER UPPER 
Aash Point and Memod I Aucoignition.Tem;~. I FWnmability Umia In Air 

40·F {4'C) CC I S96"F (430'0 I ~ b-1 Volus 1.27 -r.l 
EXIJNG[D.SHlN<d b(m!A: Cnoa dlo.udc. ~ chciDRI. &ic.oftol foam. Do ocx CIIC • JDlld. suam of- bcaluc ft acn:am 
W\llsc&CI:r llllillftld lbl fire. tJ• wa~er spny liD cool tzDICOliWDm till& IR ~ ID fiR 1114 liD 4ispcnc vapors. 
UNUSUAl mflEXPJOOQN H!ZUQS: ibis OSHA cl&sa IB naznmable liq'lli.cl is a~ fiR w.n. It is a mcclent£ ~ 
hlzlrli -- cqiOIIIII D oaidizen, -.c. spcxs, or apeD tl&IDL Y 1p0n 1R lave cllm lir lad IDlY nv"CI I CXX1Sida-lblc 
distiDciiD a ipiliaa IDCCI a ~h bck. 
sn;CJAL en-ElQHITHG pBOCJ:nuu:s: r-n ~ sboW4 __. •If~ braiNI:Ia ~ wun I'IIIl r~ 
apcnllld iD I JIGiili"'11f-l IDDde WIICII fi&luo.:ll fires izi\'Olvizll IID~lftc. 

SECI10N 5. REACTIVITY DATA 
CHfMI<:A[ [NC:OMpADBU-1I1ES· ToliiCZIC ia Nblc ill elc* caa111111n at room ~!:111ft UDdlr lllli"'ZZ&&IIDnp ml 
~m. It doa DOt lllldnJo hJZIMous pol~ 'Tbis marmal ia ~ble wuh moaa oWizzna 
ap:~:~, d.iailro&= rchWdc. lil~ ~ ~ at liZ'IIIilml heuthlcndc. eoarac Wi121lbae I:III2IUls 
my CII&JC fire or ~losiaiL Ni.lr¥ ICict IDIIID.l~~CDC. especi.ally ill :be praaa of Sll1fm1c Kid. will pnlli~MZ mlr'lllld 
ooGipOIIDd.:& lbaliR ciqtrouly upaive. 

cmrnmONs m AvOID: A ¥aid Cxp:~sun: 10 spas, opn tl&mt. hot su:fxa. 1114 all~D~UCa ot 11tta IDd ip.iliaiL Totu.cae 
will uua aos ron~~~ of pluQQ, ~~~~bcr. 1114 =aanp. TbenDil deoomposti:IOII or bun1J111 pn:!ducel e.arbaD diolllic IDiilor 
enoa maaolidc. 

J 



.;·J,nL! . .:J-Ai:~ ~C:S~IiUTr~..t odT"' F..;'-~ ,:~:<::?t.:t:: l~O .;o;~.lT:'J r~ ?~;:~J~~->:"' ··J 
GQ JTH~~ 0 1S!TIVS ~Q~Ssu~: ~GJ~ [~ c~w~r~•r:c~ ~~r~ £~ ~U(lLr~~Y 
:~~F-CuNTAINEO a~EATHI~~ A~~~·~rJ~ 1?:~lT=0 •~ o~~ssu~E-~E~A~~ ~~ .;~~. 
P•"~SI-T.fVE PllESSUitE JIIIJOE •. 

..:LJT'-'['4'i: 
:"JI__v,:: ~iJST 11EAR APPRQPQ.llT=: ~,'r:-.; .. ~v~ \!-.~=::.n .• •Jil Ci..H;.cr .... :; ~·,oJ 

r-. ::>;;.C:I':~T ~::P:AT:~ .JR P~QLl't~:J sq·; .:"''tT\:1 .,,T·1 T-,IS S·L.;TJ.';C.:. 

,,. 

I 
~ .. ,.,,_jv.:.:: "JjT ,.,: \~ l~o.;.,~?~IlT~ :>=<.·"TECT['Ic ~l .... J~<:; T j P"::·J:•If C~'1fl':T .. :r_. r-~, 

~ 'L':; r ~ ·.c ~. 

-=":: ~·';) JT.::.n~·•: 
:: .. ?L_v:=: .. ,Jsr .. c:J.~ s;:._,.,.:,.;-:::>~'J'JF .J~ :..,,;r- ... .::;rsr.-·IT .;.J.;::ry -;u·;ul.C:::> ~: ,;,=,·:·;~ 

_v: .:HLl.O:T' .. rr~ T-1[) ~'J:::STl,..O:.:. :j'iiJ.'T' l='IS2S .;'"'·.JUL'J '4<JT' 0 : ,.') ... ·,. 

J.JTHv~r=~~ - =rs~==~ 
c~.:J.rr ;'J :Ar:: t.J/.:S/'3'-

:; C : :: '• T I ~:: I r: 
-<:/I:;[~~ )AT!;: 

r~~ ~~~V: I~~1~"J.f!~~ IS ~~L::v::J TJ ~~ lC:U~lTE ~~0 ~~P~=;=~TS T~E SEiT 
I'IF:'-~"'~T'Iu~ ·.:•J.-.~.::~Tl.Y .lol/.l.Ii..~jl_ T1 uS. ~,l,.<:VcQ, •: "'.ll<..; .','1 ojA~IUNTY OF 
~~~C~l~TA~ILITY ~~ A~Y ~r~~o •A~~A~TY, :,~~~SSEJ 0~ I"'PLI::0, ~ITH RESPECT T~ 

:l'JC-1 r·.~u"'"'~T!J'l, .l.'lJ .. :: -'SSu•r: .~:J u:.otLITY ~e'ii.JLTt~G c,_:J~ :rs use. usE~s 
~--..,'IL) "'.;.'(,: T'-ld~ jfllr-4 I~v::.iTI~.lTl'J~S f) :JC:f'::l.III!'H: TH::: 'iUIT.l~ILITY OF T'_.C: 
[~FJ~•~r:1~ FO~ THE!~ ~A~T[CJLA~ 0 U~P~SES. 
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